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Dihvdropvridines and New Uses Thereof 

5 

This application is a continuation-in-part of U.S. Serial 
No. 08/166,308, filed December 10, 1993, which is a 
continuation-in-part of U.S. Serial No. 08/120,169, filed 
September 10, 1993, which is a continuation-in-part of 
10 U.S. Serial No. 08/043,212, filed April 5, 1993, the 
contents of which are hereby incorporated by reference 
into this application. 



Background of the invent i on 



15 



Benign Prostatic Hyperplasia (BPH) , also called Benign 
Prostatic Hypertrophy, is a progressive condition which 
is characterized by a nodular enlargement of prostatic 
tissue resulting in obstruction of the urethra. This 
20 results in increased freguency of urination, nocturia, a 
poor urine stream and hesitancy or delay in starting the 
urine flow. Chronic consequences of BPH can include 
hypertrophy of bladder smooth muscle, a decompensated 
bladder and an increased incidence of urinary tract 

25. infection. The specific biochemical, histological and 
pharmacological properties of the prostate adenoma 
leading to the bladder outlet obstruction are not yet 
known. However, the development of BPH is considered to 
be an inescapable phenomenon for the aging male 

30 population. BPH is observed in approximately 70% of 
males over the age of 70. Currently, in the United 
States, the method of choice for treating BPH is surgery 
(Lepor, H., Urol. Clinics North tMPr. f 17, 651 (i 990 )). 
Over 400,000 prostatectomies are performed annually (data 

35 from 1986). A medicinal alternative to surgery is 
clearly very desirable! The limitations of surgery for 
treating BPH include the morbidity rate of an operative 
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procedure in elderly men, persistence or recurrence of 
obstructive and irritative symptoms, as well as the 
significant cost of surgery. 

5 a-Adrenergic receptors are specific neuroreceptor 
proteins located in the peripheral and central nervous 
systems on tissues throughout the body. These receptors 
are important switches for controlling many physiological 
functions and, thus, represent important targets for drug 
10 development, m fact, many a-adrenergic drugs have been 
developed over the past 40 years. Examples include 
clonidine, phenoxybenzamine and prazosin (treatment of 
hypertension), naphazoline (nasal decongestant), and 
apraclonidine (treating glaucoma). a-Adrenergic drugs 
15 can be broken down into two distinct classes: agonists 
(clonidine and naphazoline are agonists) , which mimic the 
receptor activation properties of the endogenous 
neurotransmitter norepinephrine, and antagonists 
(phenoxybenzamine and prazosin are antagonists), which 
20 act to block the effects of norepinephrine. Many of 
these drugs are effective but also produce unwanted side 
effects (for example, clonidine produces dry mouth and 
sedation in addition to its antihypertensive effects) . 

25 During the past 15 years a more precise understanding of 
a-adrenergic receptors and their drugs has evolved 
through increased scientific scrutiny. Prior to 1977 
only one a-adrenergic receptor was known to exist' 
Between 1977 and 1988, it was accepted by the scientific 
30 community that at least two a-adrenergic receptors-a, and 
a 2 -existed in the central and peripheral nervous systems. 
Since 1988, new techniques in molecular biology have led 
to the identification of at least six a-adrenergic 
receptors, which exist throughout the central and 
35 peripheral nervous systems: a lA , a IB/ a lc , a M , a 2B and a K 
(Bylund, D.B., FASEB J. , 6, 832 (1992)). it is not known 
precisely which physiological responses in the body are 



WO 94/22829 



PCT/US94/03852 



-3- 



25 



30 



controlled by each of these receptors, m addition, many 
a-adrenergic drugs that were developed before 1992 are 
not selective for any particular a-adrenergic receptor. 
• Many of these drugs produce untoward side effects which 
5 may be attributed to their poor a-adrenergic receptor 
selectivity. 

Since the mid 1970's, nonselective a-antagonists have 
been prescribed to treat BPH. In 1976, M. Caine, et al. 

10 (Brit. J. urol., 48, 255 (1976)), reported that the 
nonselective a-antagonist phenoxybenzamine was useful in 
relieving the symptoms of BPH. This drug may produce its 
effects by interacting with a-receptors located on the 
prostate. However, this drug also produces significant 

15 side effects which severely limit its use in treating 
patients on a chronic basis. More recently, the 
a-adrenergic antagonists prazosin and terazosin have also 
been found. to be useful for treating BPH. However, these 
drugs also produce untoward side effects. 

0 

This invention relates to uses for dihydropyridine 
derivatives previously reported in Flockerzi, D., et 
al., US Patent 4,707,486, issued November 17, 1987, and 
Zimmerman, P., et.al., PCT International Patent Applic- 
ation wo 91/09846, published July 11, 1991, including 
methods of treatment of BPH. This invention also relates 
to novel dihydropyridine derivatives. This invention 
further relates to potent and selective alpha ic 
antagonists without significant calcium channel activity 
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Brief Description of the Drawings 

A more complete understanding of the invention and many 
of its advantages will become apparent by reference to 
the detailed description which follows when considered in 
5 conjunction with the accompanying drawings, wherein: 

Figure l illustrates condensation to form dihydro- 
pyridines by Reaction Scheme 1 (Method A) . 

10 Figure 2 illustrates condensation to form dihydro- 
pyridines by Reaction Scheme 2 (Method B) • 

Figure 3 illustrates condensation to form dihydro- 
pyridines by Reaction Scheme 3 (Method C) . 

15 

Figure 4 illustrates condensation to form dihydro- 
pyridines by Reaction Scheme 4 (Method D) • 



t 
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fiummarv of the Invention 

The present invention provides a method of treating 
benign prostatic hyperplasia in a subject which comprises 
5 administering to the subject a therapeutically effective 
amount of a compound having the structure: 




wherein Y is -(CH 2 ) B -, where n is 1, 2, 3, 4 or 5; -(CH 2 ) B - 
0- (CH 2 ) k -, where h and k are independently the same or 
different and are 2, 3 or 4; -(CH 2 ) h -CH=CH-(CH 2 ) k -; or - 

20 (CH 2 ).-CsC-(CH 2 ) k -, where h and k are independently the 
same or different and are l, 2, 3 or 4; wherein Z is O, 
NH or CH 2 ; wherein R 1 is a linear or branched chain alkyl, 
alkoxyalkyl or arylalkyl group; wherein R 2 and R 4 are 
independently the same or different and are H, or a 

25 linear or branched chain alkyl group; wherein R J is H, a 
linear or branched chain alkyl, alkoxy, alkoxyalkyl or 
\. acyl group; wherein R J and R 6 are independently the same 

or different and are H, OH, CI, Br, I, F, NO,, N„ CN, CF 3 
or NH 2 , or a linear or branched chain alkyl, alkoxy, 

30 alkoxycarbonyl, acyl, alkylsulfoxide, alkylsulfone or 
mono- or dialkylamino group; and wherein R 7 and R* are 
independently the same or different and are H, CN, CFj, 
OH, OR, OCOR, NH 2 , NHR, NRj, or NHCOR, where R is a linear 
chain alkyl group, a benzyl group, a linear or branched 

35 chain alkyl or cycloalkyl group, or are a heteroaryl 
group comprising a pyridyl, indolyl, indolylalkyl, 
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guinolinyl, isoguinolinyl, pyrryl, furyl, or thiophene 
group, or an aryl group having the structure: 



5 




wherein R' and R 10 are independently the sane or different 
10 and are H, CI, Br, F, OH, OR', OCOR', OCOOR', OCONHR', 
NH 2 , NHR', NR' 2 , NHCOR ' , NHCOOR' or NHCONHR' , where R' is 
a linear or branched chain alkyl group. 

The invention still further provides a method of treating 
15 diseases mediated by o, receptors in a subject which 
comprises administering to the subject a therapeutically 
effective amount of a compound having the structure: 




wherein Y is -(CH 2 ).-, where n is 1, 2, 3, 4 or 5; -(CH 2 ) b - 
0-(CH 2 ) k -, where h and k are independently the same or 

30 different and are 2, 3 or 4; -(CH 2 ) h -CH=CH-(CH 2 ) k -; or - 
(CH 2 ) b -CaC-(CH 2 ) k -, where h and k are independently the 
same or different and are 1, 2, 3 or 4; wherein Z is 0, 
NH, NCHO, NCOR, NR, NOR or CH 2/ where R is a methyl, ethyl 
or propyl group; wherein R 1 is a linear or branched chain 

35 alkyl, alkoxyalkyl or arylalkyl group; wherein R 2 and R* 
are independently the same or different and are H, or a 
linear or branched chain alkyl group; wherein R 3 is H, a 
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linear or branched chain alkyl, alkoxy, alkoxyalkyl or 
acyl group; wherein R 5 and R 6 are independently the same 
or different and are H, OH, CI, Br, F, NO,, CN, CF, or NH 2 , 
or a linear or branched chain alkyl, alkoxy, alkoxy- 
5 carbonyl, acyl, alkylsulf oxide, alkylsulfone or mono-or 
dialkylamino group; and wherein R 7 and R 8 are independ- 
ently the same or different and are H, CN, CF 3 , OH, OR", 
OCOR", NH„ NHR", NR" 2 or NHCOR", where R" is a 
linear chain alkyl group, a benzyl group, a linear or 
10 branched chain alkyl or cycloalkyl group, or are a 
heteroaryl group comprising a pyridyl, indolyl, 
indolylalkyl, quinolinyl, isoquinolinyl, pyrryl, furyl or 
thiophene group, or an aryl group having the structure: 



wherein R 9 and R 10 are independently the same or different 
and are H, CI, Br, F, OH, OR'", OCOR'", OCOOR'", 
OCONHR"', NH 2 , NHR'", NR'"„ NHCOR'", NHCOOR" ' or 
NHCONHR'", where R" ' is a linear or branched chain 




alkyl group. 



25 
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The invention further provides a compound having the 
structure: 




wherein Q is OH, OR", SH, SR'", NH 2 , NHR ' ' ' , NR 2 ' " , 
NR"OH, NR' 'OR' ' ' or a linear or branched chain alkyl 
15 group, or an arylalkyl group, or an alkenyl or alkynyl 
group, or an aryl group, where R" is H, a linear or 
branched chain alkyl group, trialkylsilylalkyl, 
cyanoalkyl or an aryl group, and R'" is a linear or 
branched chain alkyl group, or an aryl group; wherein R 
20 is H, a linear or branched chain alkyl or acyl group, or 
an aryl group; wherein R' is H, a linear or branched chain 
alkyl, an alkoxyalkyl, azidoalkyl, aminoalkoxyalkyl, 
azidoalkoxyalkyl, trihaloalkoxyalkyl, aminoalkyl, 
hydroxyalkyl or an aryl group, or (CH 2 ),W, where W is NH 2 , 
25 NHR', NR 2 ' , NHOH, N'Rj'Z", NHCOR' , N„ N0 2 , or CH 2 W°(CH 2 ) V W', 
or a linear or branched chain alkyl group, or an 
arylalkyl group, or an alkenyl or alkynyl group, or an 
aryl group, where R' is a linear or branched chain alkyl 
group, or an aryl group, where W° is o, S or NH, where W 1 
30 is NH 2 , NHR', NR 2 ', NHOH, N'Rj'Z", NHCOR', N, or N0 2 , and 
where R' is a linear or branched chain alkyl group, or an 
aryl group, where T is a pharmaceutical^ acceptable 
counterion, and t is l, 2, 3, 4, 5 or 6 and v is 2, 3, 4, 
5 or 6; Wherein X is C=0, CH 2 , CR' 2 , NH, NR\ NCHO, NCOR\ 
35 NOH, O or S, where R' is a methyl, ethyl or propyl group; 
wherein R 5 and R* are independently the same or different 
and are H, OH, CI, Br, I, F, N0 2 , CN, NH 2 , n, or CF 3 , or a 
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linear or branched chain alkyl, alkoxy, alkoxycarbonyl, 
acyl, alkylsulf oxide, alkylsulf one, or mono- or dialkyl- 
amino group, or together constitute a methylenedioxy 
group; wherein A is CH; wherein Y is -(CH 2 ) D -, where n is 
5 1, 2, 3, 4 or 5; - (CH 2 ) h -0- (CH 2 ) k -, where h and k are 
independently the sane or different and are 2, 3 or 4; 
-(CH 2 ) h -CH=CH-(CH 2 ) r ; or -(CH 2 ) h -CeC-(CH 2 ) k -, where h and k 
are independently the same or different and are 1, 2, 3 
or 4; wherein j is 1 or 2; wherein p is 0, 1 or 2; and 
10 wherein R 7 and R s are independently the same or different 
and are H, CN, CF„ OH, OR', OCOR' , NH 2 , NHR', NR' 2 , 
NHCOR', CONH 2 , CONHR' , C0NR 2 ' , COOH, COOR' , CHO, COR', 
COSH, COSR', CO0(CH 2 ),0H or C00(CH 2 ),OR' , or a benzyl 
group, a linear or branched chain alkyl or cycloalkyl 
15 group, or are a heteroaryl group comprising a pyridyl, 
indolyl, indolylalkyl, quinolinyl, isoquinolinyl, pyrryl, 
furyl or thiophene group, or an aryl group having the 
structure: 



20 




R 10 

25 wherein R* and R 10 are independently the same or different 
and are H, CI, Br, I, F, OH, N0 2 , N,, OR*, OCOR", OCOOR*, 
OCONHR", KH„ NHR™, NR"„ NHCOR'\ NHCOOR* or NHCONHR iv , where 
R' is a linear or branched chain alkyl group, and R* is 
a linear or branched chain alkyl group, and g is 2, 3, 4 

30 or 5. 
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Th e invention further provides a compound having the 
structure : 



wherein X is C«0, CH 2 , CR* 2 , NH, NR\ NCHO, NCOR*, NOH, O or 
S, where R» is a methyl, ethyl or propyl group; wherein Q 
15 is OH, OR", SH, SR'", NH 2 , NHR' ' ' , NR 2 " ' , NR' 'OH, 
NR"OR'" or a linear or branched chain alkyl group, or 
an arylalkyl group, or an alkenyl or alkynyl group, or an 
aryl group, where R" is H, a linear or branched chain 
alkyl group, trialkylsilylalkyl, cyanoalkyl or an aryl 
20 group, and R" ' is a linear or branched chain alkyl 
group, or an aryl group; wherein R is H, a linear or 
branched chain alkyl or acyl group, or an aryl group; 
wherein R° and R 1 are independently the same or different 
and are H, a linear or branched chain alkyl, an 
25 alkoxyalkyl, azidoalkyl, aminoalkoxyalkyl, azido- 
alkoxyalkyl, trihaloalkoxyalkyl, aminoalkyl, hydroxyalkyl 
or an aryl group, or (CH 2 ),W, where W is NH 2 , NHR' , NR 2 ', 
NHOH, N*R,'Z-, NHCOR', N 2 , N0 2 or CH^CH,).*', or a linear 
or branched chain alkyl group, or an arylalkyl group, or 
30 an alkenyl or alkynyl group, or an aryl group, where R' 
is a linear or branched chain alkyl group, or an aryl 
group, where W° is 0, S or NH, where W 1 is NH 2 , NHR', NR 2 ', 
NHOH, N*Rj'Z", NHCOR', N, or NOj, and where R' is a linear 
or branched chain alkyl group, or an aryl group, where 2" 
35 is a pharmaceutical^ acceptable counterion, and t is 1, 
2, 3, 4, 5 or 6 and v is 2, 3, 4, 5 or 6; wherein R is H, 
a linear or branched chain alkyl or acyl group, or an 



10 




R 
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aryl group; wherein R 2 # R 13 , and R u are independently the 
same or different and are H, or a linear or branched 
chain alkyl, hydroxyalkyl, alkoxyalkyl, amino alkyl, or 
aryl group; wherein R 4 is a linear or branched chain 
5 alkyl, alkoxyalkyl, hydroxyalkyl, or a linear or branched 
chain alkenylalkyl group; wherein R 5 and R 6 are 
independently the same or different and are H, OH, CI, 
Br, I, F, N0 2 , CN, NH 2 , N 3 , CF 3 , a linear or branched chain 
alkyl, alkoxy, alkoxycarbonyl, acyl, alky lsulf oxide, 
10 alkylsulf oxide, or mono- or dialkylamino group, or to- 
gether constitute a methylenedioxy group; wherein R 7 and 
R 8 are independently the same or different and are H, CN, 
CF 3 , OH, OR', 0C0R', NH 2 , NHR', NR' 2 , NHCOR' , CONH 2 , 
CONHR' , C0NR 2 \ C00H, C00R' , CHO, COR', COSH, COSR' , 
15 COO(CH 2 ) q OH or C0O(CH 2 ) q OR', or a benzyl group, a linear or 
branched chain alkyl or cycloalkyl group, or are a 
heteroaryl group comprising a pyridyl, indolyl, 
indolylalkyl, quinolinyl, isoquinolinyl, pyrryl, furyl or 
thiophene group, or an aryl group having the structure: 



OCONHR*, NH 2 , NHR"', NR* 2 , NHCOR*, NHCOOR* or NHCONHR*, where 
R' is a linear or branched chain alkyl group, and R* is 
30 a linear or branched chain alkyl group, and q is 2, 3, 4 
or 5; wherein R 12 is H or a linear chain alkyl group; and 
wherein n is 2, 3 or 4. 

A general objective of the invention is to provide a 
35 method of treating diseases mediated by a, receptors in a 
subject which comprises administering to the subject a 
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therapeutically effective amount of a compound having the 
structure: 



wherein Y is -(CH,),-, where n is 1, 2, 3, 4, or 5; - 
(CH,) b -0-(CH,) k -, where h and k are independently the same 
15 or different and are 2, 3, or 4; -(CH,) b -CH=CH-(CH,) k -; or 
-(CH,) b -C=C-(CH,) k -, where h and k are independently the 
same or different and are l, 2, 3, or 4; wherein Z is O, 
NH, NCHO, NCOR, NR, NOR, or CH,, where R is a methyl, 
ethyl, or propyl group; wherein R 1 is a linear or branched 

20 chain alkyl, alkoxyalkyl, or arylalkyl group; wherein R J 
and R 4 are independently the same or different and are H, 
or a linear or branched chain alkyl group; wherein R 3 is 
H, a linear or branched chain alkyl, alkoxy, alkoxyalkyl, 
or acyl group; wherein R s and R 6 are independently the 

25 same or different and are H, OH, CI, Br, F, N0 2 , CN, CF 3 , 
or NH„ or a linear or branched chain alkyl, alkoxy, al- 
koxycarbonyl, acyl, alkylsulf oxide, alky lsulf one, or 
mono-or dialkylamino group; and wherein R 7 and R 1 are 
independently the same or different and are H, CN, CF„ 

30 OH, OR", OCOR", NH,, NHR ' ' , NR"„ orNHCOR", where R" 
is a linear chain alkyl group, a benzyl group, a linear 
or branched chain alkyl or cycloalkyl group, or are a 
heteroaryl group comprising a pyridyl, indolyl, 
indolylalkyl, quinolinyl, isoquinolinyl, pyrryl, furyl, 



10 



5 
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or thiophene group, or an aryl group having the 
structure : 




wherein R 9 and R 10 are independently the sane or different 



10 and are H, Cl, Br, P, OH, OR' 



OCOR' ' ' , OCOOR' ' ' , 



OCONHR' 



NH„ NHR' 



NR'" 2 , NHCOR ' 



NHCOOR' 



NHCONHR' ' ' , where R' ' * is a linear or branched chain 
alkyl group. 

15 In addition, the present invention provides a compound 
useful for the treatment of benign prostatic hyperplasia 
and other disorders having the structure: 



20 



25 




wherein A and X are independently the same or different 
30 and are CH 2 , CR 2 , NH, NR, NCHO, NCOR, NOH, 0, or S, where 
R is a methyl, ethyl, or propyl group; wherein Y is 
-(CH 2 )„-, where n is l, 2, 3, 4, or 5; -(CH 2 ) h -0-(CH 2 ) k -, 
where h and k are independently the same or different and 
are 2, 3, or 4; -(CH 2 ) h -CH=CH-(CH 2 ) k -; or -(CH 2 ) k -C«C-(CH 2 ) k - 
35 where h and k are independently the same or different and 
are 1, 2, 3, or 4; wherein Z is O, NH, NCHO, NCOR', NR' , 
NOR', or CH 2 , where R' is a methyl, ethyl, or propyl 
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group; wherein j is l or 2; wherein p is 0, 1, or 2; 
wherein R 4 is H, or a linear or branched chain, or cyclic 
alkyl group; wherein R 5 and R 6 are independently the same 
or different and are H, OH, Cl, Br, I, F, N0 2 , CN, NH 2 , or 
5 CF 3 , or a linear or branched chain alkyl, alkoxy, alkoxy- 
carbonyl, acyl, alky lsulf oxide, alkylsulf one, or mono- or 
dialkylamino group, or together constitute a methylene- 
dioxy group; and wherein R 7 and R* are independently the 
same or different and are H, CN, CF 3 , OH, OR", OCOR", 

10 NH 2 , NHR", NR" 2 , or NHCOR", where R' ' is a linear chain 
alkyl group, a benzyl group, a linear or branched chain 
alkyl or cycloalkyl group, or are a heteroaryl group com- 
prising a pyridyl, indolyl, indolylalkyl, quinolinyl, 
isoquinolinyl, pyrryl, furyl, or thiophene group, or an 

15 aryl group having the structure: 



wherein R 9 and R 10 are independently the same or different 
and are H, CI, Br, F, OH, OR'", OCOR" ' , OCOOR' " , 
OCONHR'", NH 2 , NHR'", NR'" 2 , NHCOR" ' , NHCOOR" ' , 
25 NHCONHR'", where R"' is a linear or branched chain 
alkyl group. 
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nailed Description of the Invention 

The present invention provides a method of treating 
benign prostatic hyperplasia in a subject which comprises 
administering to the subject a therapeutically effective 
5 amount of a compound having the structure: 




wherein Y is -(CH 2 ).-, where n is 1 # 2, 3, 4 or 5; -(CH 2 ) b - 
0-(CH 2 ) k -, where h and k are independently the same or 
different and are 2, 3 or 4; -(CH 2 ) b -CH=CH-(CH 2 ) k -; or - 
(CH 2 ) k -CKC-(CH 2 ) k -, where h and k are independently the 

20 same or different and are 1, 2, 3 or 4; wherein Z is O, 
NH or CH 2 ; wherein R 1 is a linear or branched chain alkyl, 
alkoxyalkyl or arylalkyl group; wherein R 2 and R 4 are 
independently the same or different and are H, or a 
linear or branched chain alkyl group; wherein R 3 is H, a 

25 linear or branched chain alkyl, alkoxy, alkoxyalkyl or 
acyl group; wherein R 5 and R 6 are independently the same 
or different and are H, OH, Cl, Br, I, F, N0 2 , N 3 , CN, CF 3 
or NH 2 , or a linear or branched chain alkyl, alkoxy, 
alkoxycarbonyl, acyl, alky lsulf oxide, alkylsulfone or 

30 mono- or dialkylamino group; and wherein R 7 and R 1 are 
independently the same or different and are H, CN, CF 3 , 
OH, OR, OCOR, NH 2 , NHR, NR 2 , or NHCOR, where R is a linear 
chain alkyl group, a benzyl group, a linear or branched 
chain alkyl or cycloalkyl group, or are a heteroaryl 

35 group comprising a pyridyl, indolyl, indolylalkyl, 
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quinolinyl, isoguinolinyl, pyrryl, furyl, or thiophene 
group, or an aryl group having the structure: 




wherein R 9 and R 10 are independently the same or different 
10 and are H, Cl, Br, F, OH, OR', OCOR' , OCOOR' , OCONHR' , 
NH 2 , NHR', NR' 2 , NHCOR' , NHCOOR' or NHCONHR' , where R' is 
a linear or branched chain alkyl group. 



The invention also provides a method of lowering 
15 intraocular pressure in a subject which comprises 
administering to the subject a therapeutically effective 
amount of a compound having the structure: 



20 



25 



30 



35 




wherein Y is -(CHj).-, where n is 1, 2, 3, 4 or 5; -(CH 2 ) h - 
0-(CH 2 )ir, where h and k are independently the same or 
different and are 2, 3 or 4; -(CH 2 ) b -CH=CH-(CH 2 ) k -; or - 
(CH 2 ) h -C=C-(CH 2 ) k -, where h and k are independently the 
same or different and are 1, 2, 3 or 4; wherein Z is O, 
NH, NCHO, NCOR, NR, NOR or CH 2 , where R is a methyl, ethyl 
or propyl group; wherein R 1 is a linear or branched chain 
alkyl, alkoxyalkyl or arylalkyl group; wherein R 2 and R 4 
are independently the same or different and are H, or a 
linear or branched chain alkyl group; wherein R 3 is H, a 
linear or branched chain alkyl, alkoxy, alkoxyalkyl or 
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acyl group; wherein R 5 and R 6 are independently the same 
or different and are H, OH, CI, Br # I, F, N0 2 , N 3 , CN, CF 3 
or NH 2 , or a linear or branched chain alkyl, alkoxy, 
alkoxycarbonyl, acyl, alky lsulf oxide, alky Isulf one or 
5 mono- or dialkylaraino group; wherein R 7 and R 8 are 
independently the same or different and are H, CN, CF 3 , 
OH, OR', OCOR', NH 2 , NHR' , NR' 2 or NHCOR' , where R' is a 
linear chain alkyl group, or a benzyl group, or are a 
linear or branched chain alkyl or cycloalkyl group, a 
10 heteroaryl group comprising a pyridyl, indolyl, 
indolylalkyl, quinolinyl, isoquinolinyl, pyrryl, furyl or 
thiophene group, or an aryl group having the structure: 



15 




wherein R 9 and R 10 are independently the same or different 
20 and are H, CI, Br, F, OH, OR", OCOR", OCOOR" , 
OCONHR", NH 2 , NHR", NR' 9 2f NHCOR", NHCOOR' ' or 
NHCONHR' 9 , where R" is a linear or branched chain alkyl 
group . 

25 The invention further provides a method of inhibiting 
cholesterol synthesis in a subject which comprises 
administering to the subject a therapeutically effective 
amount of a compound having the structure: 



30 



35 
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wherein A is CH 2 , CR 2 , NH, NR, NCHO, NCOR, NOH, O or S, 
where R is a methyl, ethyl or propyl group; Y is -(CH 2 ) 0 -, 
where n is l, 2, 3, 4 or 5; -(CH 2 ) h -0-(CH 2 ) k -, where h and 
k are independently the same or different and are 2, 3 or 
5 4; -(CH 2 ) h -CH=CH-(CH 2 ) k -; or -(CH 2 ) h -Csc-(CH 2 ) k -where h and 
k are independently the same or different and are 1, 2, 
3 or 4; wherein Z is O, NH, NCHO, NCOR', NR', NOR' or CH 2 , 
where R' is a methyl, ethyl or propyl group; wherein R 1 is 
a linear or branched chain alkyl, alkoxyalkyl or 
10 arylalkyl group; wherein R 1 and R* are independently the 
same or different and are H, or a linear or branched 
chain alkyl group; wherein R* is H, a linear or branched 
chain alkyl, alkoxy, alkoxyalkyl or acyl group; wherein 
R 5 and R* are independently the same or different and are 
15 H, OH, CI, Br, F, N0 2 , CN, CF, or NH 2 , or a linear or 
branched chain alkyl, alkoxy, alkoxycarbonyl , acyl, 
alkylsulf oxide, alky lsulf one or mono- or dialkylamino 
group; and wherein R 7 and R* are independently the same or 
different and are H, CN, CF„ OH, OR", OCOR", NH 2 , 
20 NHR", NR" 2 , or NHCOR", where R" is a linear chain 
alkyl group, a benzyl group, a linear or branched chain 
alkyl or cycloalkyl group, or are a heteroaryl group com- 
prising a pyridyl, indolyl, indolylalkyl , quinolinyl, 
isoquinolinyl, pyrryl, furyl or thiophene group, or an 
25 aryl group having the structure: 



wherein R' and R 10 are independently the same or different 
and are H, CI, Br, F, OH, OR"', OCOR'", 0C00R"', 
OCONHR'", NH 2 , NHR'", NR'" 2 , NHCOR'", NHCOOR"' or 
35 NHCONHR'", where R'" is a linear or branched chain 
alkyl group. 




9 
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The invention still further provides a method of treating 
diseases mediated by a, receptors in a subject which 
comprises administering to the subject a therapeutically 
effective amount of a compound having the structure: 




15 wherein Y is -(CH 2 ).-, where n is 1, 2, 3, 4 or 5; -(CH 2 ) h - 
o-(CH 2 ) k -, where h and k are independently the same or 
different and are 2, 3 or 4; -(CH 2 ) h -CH=CH-(CH 2 ) k -; or - 
(CH 2 ) h -C=C-(CH 2 ) k -, where h and k are independently the 
same or different and are 1, 2, 3 or 4; wherein Z is O, 

20 NH, NCHO, NCOR, NR, NOR or CH 2 , where R is a methyl, ethyl 
or propyl group; wherein R 1 is a linear or branched chain 
alkyl, alkoxyalkyl or arylalkyl group; wherein R 2 and R 4 
are independently the same or different and are H, or a 
linear or branched chain alkyl group; wherein R 3 is H, a 

25 linear or branched chain alkyl, alkoxy, alkoxyalkyl or 
acyl group; wherein R 5 and R 6 are independently the same 
or different and are H, OH, CI, Br, F, N0 2 , CN, CF 3 or NH 2 , 
or a linear or branched chain alkyl, alkoxy, alkoxy- 
carbonyl, acyl, alky Isulf oxide, alky Isulf one or mono-or 

30 dialkylamino group; and wherein R 7 and R 8 are independ- 
ently the same or different and are H, CN, CF 3 , OH, OR", 
OCOR", NH 2 , NHR", NR" 2 or NHCOR' ' , where R" is a 
linear chain alkyl group, a benzyl group, a linear or 
branched chain alkyl or cycloalkyl group, or are a 

35 heteroaryl group comprising a pyridyl, indolyl, 
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indolylalkyl, quinolinyl, isoquinolinyl, pyrryl, furyl or 
thiophene group, or an aryl group having the structure: 




wherein R 9 and R 10 are independently the same or different 
10 and are H, Cl, Br, F, OH, OR' " , OCOR'", OCOOR'", 
OCONHR'", NH 2 , NHR' ' ' , NR'" 2 , NHCOR" ' , NHCOOR' " or 
NHCONHR'", where R"' is a linear or branched chain 
alkyl group. 



15 The invention provides a compound having the structure: 

.5 



20 



25 




(CH 2 ) 



wherein A and X are independently the same or different 
and are CH 2 , CR 2 , NH, NR, NCHO, NCOR, NOH, O or S, where 
R is a methyl, ethyl or propyl group; wherein Y is 

30 -(CH 2 ) 0 -, where n is 1, 2, 3, 4 or 5; - (CH 2 ) h -0- (CH 2 ) k -, 
where h and k are independently the same or different and 
are 2, 3 or 4; -(CH 2 ) b -CH=CH-(CH 2 ) k -; or - (CH 2 ) h -OsC- (CH 2 ) k -, 
where h and k are independently the same or different and 
are 1, 2; 3 or 4; wherein Z is O, NH, NCHO, NCOR', NR' , 

35 NOR' or CH 2 , where R' is a methyl, ethyl or propyl group; 
wherein j is 1 or 2; wherein p is 0, 1 or 2; wherein R 4 is 
H, a linear, cyclic or branched chain alkyl, an 
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alkoxyalkyl, azidoalkyl, aminoalkoxyalkyl, azido- 
alkoxyalkyl, trihaloalkoxyalkyl, aminoalkyl, hydroxyalkyl 
or an aryl group, or (CH 2 ) t W, where W is NH 2 , NHR', NR/, 
NHOH, N + R 3 'Z-, NHCOR', N 3 , N0 2 or CHjW^CHjhW 1 , or a linear 
5 or branched chain alkyl group, or an arylalkyl group, or 
an alkenyl or alkynyl group, or an aryl group, where R' 
is a linear or branched chain alkyl group, or an aryl 
group, where W° is 0, S or NH, W is NH 2 , NHR', NR// NHOH, 
N+Rj'Z", NHCOR', N, or NOj, and where R' is a linear or 

10 branched chain alkyl group, or an aryl group, where Z" is 
a pharmaceutical ly acceptable counterion, and t is l, 2, 
3, 4, 5 or 6 and v is 2, 3, 4, 5 or 6; wherein R J and R 6 
are independently the sane or different and are H, OH, 
CI, Br, I, F, N0 2 , CN, NH 2 , N 3 or CF,, or a linear or 

15 branched chain alkyl, alkoxy, alkoxycarbonyl, acyl, 
alky lsulf oxide, alkylsulfone, or mono- or dialkylamino 
group, or together constitute a methylenedioxy group; 
wherein R 7 and R* are independently the same or different 
and are H, CN, CF„ OH, OR', OCOR', nh 2 , NHR', NR' 2 , 

20 NHCOR', CONH 2 , CONHR' , C0NR 2 ', COOH, COOR', CHO, COR', 
COSH, COSR', C00(CH 2 ),0H or COO(CH 2 ),OR' , or a benzyl 
group, a linear or branched chain alkyl or cycloalkyl 
group, or are a heteroaryl group comprising a pyridyl, 
indolyl, indolylalkyl, guinolinyl, isoquinolinyl, pyrryl, 

25 furyl or thiophene group, or an aryl group having the 
structure : 



30 




R 10 

wherein R 9 and R 10 are independently the sane or different 
and are H, Cl # Br, I # F, OH, N0 2 , N 3 , OR^, OCOR*, OCOOR™, 
35 OCONHR*, NH 2 , NHR*, NR* 2 , NHCOR*, NHCOOR* or NHCONHR*, where 
R' is a linear or branched chain alkyl group, and R* is 
a linear or branched chain alkyl group, and q is 2, 3, 4 
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or 5. As used herein, the term "pharmaceutical ly 
acceptable counter ion" shall refer to any anion present 
in or compatible with mammalian tissue physiology, and 
includes among others chloride, bromide, iodide, acetate, 
5 carbonate, bicarbonate, tartrate, citrate, ascorbate, 
succinate, maleate, lactate, phosphate, sulfate, hydrogen 
phosphate, hydrogen sulfate or benzoate. In one 
embodiment, the invention provides a compound having the 
structure: 



15 




20 

wherein A and X are independently the same or different 
and are CH 2 , CR 2 , NH r NR, NCHO, NCOR, NOH, O or S, where 
R is a methyl, ethyl or propyl group; wherein Y is - 
(CH 2 ) a -, where n is 1, 2, 3, 4 or 5; -(CH 2 ) h -0-(CH 2 ) k -, 

25 where h and k are independently the same or different and 
are 2, 3 or 4; -(CH 2 ) b -CH=CH-(CH 2 ) k -; or -(CH 2 ) h -Ce C -(CH 2 ) k -, 
where h and k are independently the same or different and 
are 1, 2, 3 or 4; wherein Z is O, NH, NCHO, NCOR', NR', 
NOR' or CH 2 , where R' is a methyl, ethyl or propyl group; 

30 wherein p is 0, 1 or 2; wherein R 4 is H, a linear, cyclic 
or branched chain alkyl, an alkoxyalkyl, azidoalkyl, 
aminoalkoxyalky 1 , az idoalkoxyalky 1 , trihaloalkoxyalky 1 , 
aminoalkyl, hydroxyalkyl or an aryl group, or (CH 2 ),W, 
Where W is NH 2 , NHR', NR 2 ' , NHOH, N + R 3 'Z', NHCOR' , N 3 , N0 2 , 

35 or CH 2 W 0 (GH 2 ) V W I , or a linear or branched chain alkyl group, 
or an arylalkyl group, or an alkenyl or alkynyl group, or 
an aryl group, where R' is a linear or branched chain 
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alkyl group, or an aryl group, where W° is 0, S or NH, W 1 
is NH 2 , NHR' , NR 2 ', NHOH, N*R 3 'Z-, NHCOR' , N 3 or N0 2 , and 
where R' is a linear or branched chain alkyl group, or an 
aryl group, where Z" is a pharmaceutical^ acceptable 
5 counterion, and t is 1, 2, 3, 4, 5 or 6 and v is 2, 3, 4, 
5 or 6; wherein R 7 and R* are independently the same or 
different and are H, CN, CF 3 , OH, OR', OCOR' , NH 2 , NHR' , 
NR' 2 , NHCOR', CONH 2 , CONHR 9 , CONR 2 ' , COOH, COOR' , CHO, 
COR', COSH, COSR', COO(CH 2 ) q OH or COO(CH 2 ) q OR' , or a benzyl 
10 group, a linear or branched chain alkyl or cycloalkyl 
group, or are a heteroaryl group comprising a pyridyl, 
indolyl, indolylalkyl, quinolinyl, isoguinolinyl, pyrryl, 
furyl or thiophene group, or an aryl group having the 
structure: 

15 



20 




wherein R 9 and R 10 are independently the same or different 
and are H, CI, Br, I, F, OH, N0 2 , N 3 , OR*, OCOR*, OCOOR*, 
OCONHR*, NH 2 , NHR*, NR* 2 , NHCOR* , NHCOOR* or NHCONHR*, where 
R' is a linear or branched chain alkyl group, and R* is 
25 a linear or branched chain alkyl group, and q is 2, 3, 4 
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or 5. In another embodiment, the invention provides a 
compound having the structure: 



wherein A and X are independently the same or different 
and are CH 2 , CR,, NH, NR, NCHO, NCOR, NOH, O or S, where 
15 R is a methyl, ethyl or propyl group; wherein X is - 
(CH 2 ).-, where n is 1, 2, 3, 4 or 5; -(CH 2 ) h -0-(CH 2 ) t -, 
where h and k are independently the same or different and 
are 2, 3 or 4; -(CH 2 ) h -CH=CH-(CH 2 ) k -; or -(CH 2 ) h -C=C-(CH 2 ) k -, 
where h and k are independently the same or different and 
20 are 1, 2, 3 or 4; wherein Z is 0, NH, NCHO, NCOR', NR', 
NOR' or CH 2 , where R' is a methyl, ethyl or propyl group; 
wherein j is 1 or 2; wherein p is 0 or 2; wherein R 4 is H, 
a linear, cyclic or branched chain alkyl, an alkoxyalkyl, 
azidoalkyl, aminoalkoxyalkyl , azidoalkoxyalkyl, 
25 trihaloalkoxyalkyl, aminoalkyl, hydroxyalkyl or an aryl 
group, or (CH 2 ),W, where W is NH 2 , NHR' , NR 2 ', NHOH, N + R 3 '2", 
NHCOR', N„ NO,, or CH 2 W°(CH 2 ) V W, or a linear or branched 
chain alkyl group, or an arylalkyl group, or an alkenyl 
or alkynyl group, or an aryl group, where R' is a linear 
30 or branched chain alkyl group, or an aryl group, where W° 
is O, S or NH, W" is NH 2 , NHR', NR 2 ' , NHOH, N+Rj'Z", NHCOR', 
N 3 or N0 2 , and where R' is a linear or branched chain 
alkyl group, or an aryl group, where Z" is a 
pharmaceutical ly acceptable counterion, and t is 1, 2, 3, 
35 4, 5 or 6 and v is 2, 3, 4, 5 or 6; wherein R 7 and R* are 
independently the same or different and are H, CN, CF 3 , 
OH, OR', OCOR', NH 2 , NHR', NR' 2 , NHCOR', C0NH 2 , CONHR' , 



10 



5 
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CONR 2 ', COOH, COOR', CHO, COR', COSH, COSR' , COO(CH 2 ) q OH or 
COO(CH 2 ) q OR' , or a benzyl group, a linear or branched 
chain alkyl or cycloalkyl group, or are a heteroaryl 
group comprising a pyridyl, indolyl, indolylalkyl, 
5 guinolinyl, isoguinolinyl, pyrryl, furyl or thiophene 
group, or an aryl group having the structure: 



10 




R 10 

wherein R 9 and R 10 are independently the same or different 
and are H, CI, Br, I, F, OH, N0 2 , N 3 , OR*, OCOR*, OCOOR*, 
15 OCONHR\ NH 2 , NHR*, NR^, NHCOR", NHCOOR* or NHCONHR*, where 
R' is a linear or branched chain alkyl group, and R" is 
a linear or branched chain alkyl group and q is 2, 3, 4 
or 5. 

20 The invention provides a compound having the structure: 



25 




wherein X is CH 2 , CR 2 , NH, NR, NCHO, NCOR, NOH, 0 or S, 
where R is a methyl, ethyl or propyl group; wherein Y is 
-(CH 2 ) a -, where n is 1, 2, 3, 4 or 5; -(CH 2 ) h -0- (CH 2 ) k -, 
where h and k are independently the same or different and 
35 are 2, 3 or 4; - (CH 2 ) k -CH=CH-(CH 2 ) k -; or - (CH 2 ) h -CsC- (CH 2 ) k -, 
where h and k are independently the same or different and 
are 1, 2, 3 or 4; wherein Z is O, NH, NCHO, NCOR', NR' , 
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NOR' or CH 2 , where R' is a methyl, ethyl or propyl group; 
wherein j is 1 or 2; wherein p is 0 f 1 or 2; wherein R 1 is 
H, CI, Br, I, F, N0 2 , CN, OH, OR //2 , OCOR" 2 , NH 2 , NR' ' 2 , 
NHCOR" 2 , or CF 3 , where R" 2 is a linear or branched chain 
5 alkyl group, or an aryl group; wherein R 4 is H, a linear, 
cyclic or branched chain alkyl, an alkoxyalkyl, azido- 
alkyl , aminoalkoxy alkyl , az idoalkoxyalky 1 , 
trihaloalkoxyalkyl, aminoalkyl, hydroxyalkyl or an aryl 
group, or (CH 2 ) t W, where W is NH 2 , NHR', NR 2 ', NHOH, N + R 3 'Z\ 
10 NHCOR', N 3 , N0 2 or CH 2 W°(CH 2 ) V W J , or a linear or branched 
chain alkyl group, or an arylalkyl group, or an alkenyl 
or alkynyl group, or an aryl group, where R' is a linear 
or branched chain alkyl group, or an aryl group, where W° 
is O, S or NH, W 1 is NH 2 , NHR' , NR 2 ' , NHOH, N + R 3 'Z-, NHCOR', 
15 N 3 or N0 2 , and where R' is a linear or branched chain 
alkyl group, or an aryl group, where T is a 
pharmaceutical^ acceptable counter ion, and t is 1, 2, 3, 
4, 5 or 6 and v is 2, 3, 4, 5 or 6; wherein R 5 and R 6 are 
independently the s*me or different and are H, OH, CI, 
20 Br, I, F, N0 2 , CN, NH 2 , N 3 or CF 3 , or a linear or branched 
chain alkyl, alkoxy, alkoxycarbonyl, acyl, 
alkylsulfoxide, alkylsulfone or mono- or dialkylamino 
group, or together constitute a methylenedioxy group; 
wherein R 7 and R 1 are independently the same or different 
25 and are H, CN, CF 3 , OH, OR', OCOR', NH 2 , NHR', NR' 2 , 
NHCOR', CONH 2 , CONHR ' , CONR 2 ' , COOH, COOR' , CHO, COR', 
COSH, COSR', C00(CH 2 ) q 0H or COO(CH 2 ) q OR' , or a benzyl 
group, a linear or branched chain alkyl or cycloalkyl 
group, or are a heteroaryl group comprising a pyridyl, 
30 indolyl, indolylalkyl, quinolinyl, isoquinolinyl, pyrryl, 
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furyl or thiophene group, or an aryl group having the 
structure: 




R 10 

wherein R 9 and R 10 are independently the same or different 
10 and are H, Cl, Br, I, F, OH, NOj, N 3 , OR*, OCOR*, OCOOR*, 
OCONHR*, NH 2 , NHR*, NR* 2 , NHCOR*, NHCOOR* or NHCONHR*, where 
R' is a linear or branched chain alkyl group, and R* is 
a linear or branched chain alkyl group and q is 2, 3, 4 
or 5. In one embodiment, the invention provides a 
15 compound having the structure: 



20 




wherein X is CH 2 , CR 2 , NH, NR, NCHO, NCOR, NOH, O or S, 
where R is a methyl, ethyl or propyl group; wherein Y is 
~(CH 2 ).-, where n is 1, 2, 3, 4 or 5; -(CH 2 ) k -0-(CH 2 ) k -, 
where h and k are independently the same or different and 

30 are 2, 3 or 4; -(CH 2 ) k -CH=CH-(CH 2 ) k -; or -(CH 2 ) h -C«C-(CH 2 ) k -, 
where h and k are independently the same or different and 
are 1, 2, 3 or 4; wherein Z is 0, NH, NCHO, NCOR' , NR' , 
NOR' or CH 2 , where R' is a methyl, ethyl or propyl group; 
wherein j is 1 or 2; wherein p is 0, 1 or 2; wherein R 1 is 

35 H, Cl, Br, I, F, N0 2 , CN, OH, OR" 2 , OCOR" 2 , NH 2 , NR" 2 , 
NHCOR" 2 , or CF 3 , where R" 2 is a linear or branched chain 
alkyl group, or an aryl group; wherein R 4 is H, a linear, 
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cyclic or branched chain alkyl, an alkoxyalkyl, azido- 
alkyl, aminoalkoxyalkyl, azidoalkoxyalkyl , 
trihaloalkoxyalkyl, aminoalkyl, hydroxyalkyl or an aryl 
group, or (CH 2 ) t W, where W is NH 2 , NHR' , NR 2 ', NHOH, N+R 3 'Z\ 
5 NHCOR', N 3 , NOj or CH 2 W°(CH 2 ) V W ! , or a linear or branched 
chain alkyl group, or an arylalkyl group, or an alkenyl 
or alkynyl group, or an aryl group, where R' is a linear 
or branched chain alkyl group, or an aryl group, where W° 
is 0, S or NH, where W 1 is NH 2 , NHR', NR 2 ' , NHOH, N+R 3 'Z", 

10 NHCOR', Nj or N0 2 , and where R' is a linear or branched 
chain alkyl group, or ah aryl group, where 2* is a 
pharmaceutical ly acceptable counterion, and t is 1, 2, 3, 
4, 5 or 6 and v is 2, 3, 4, 5 or 6; wherein R 7 and R* are 
independently the sane or different and are H, CN, CF 3 , 

15 OH, OR', OCOR', NH 2 , NHR', NR' 2 , NHCOR', CONH 2 , CONHR' , 
CONR 2 ', COOH, COOR', CHO, COR', COSH, COSR' , COO(CH 2 ) q OH or 
C00(CH 2 ) q 0R' , or a benzyl group, a linear or branched 
chain alkyl or cycloalkyl group, or are a heteroaryl 
group comprising a pyridyl, indolyl, indolylalkyl, 

20 quinolinyl, isoquinolinyl, pyrryl, furyl or thiophene 
group, or an aryl group having the structure: 



25 




R 10 

wherein R 9 and R 10 are independently the same or different 
and are H, Cl, Br, I, F, OH, NO,, N 3 , OR*, OCOR*, OCOOR*, 
30 OCONHR*, NH 2 , NHR*, NR* 2 , NHCOR*, NHCOOR* or NHCONHR* , where 
R' is a linear or branched chain alkyl group, and R* is 
a linear or branched chain alkyl group and q is 2, 3, 4 
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or 5. In another embodiment, the invention provides a 
compound having the structure: 



5 



10 




wherein X is CH 2 , CR,, NH, NR, NCHO, NCOR, NOH, O or S, 
where R is a methyl, ethyl or propyl group; wherein Y is 
15 -(CHj) B -, where n is 1, 2, 3, 4 or 5; -(CH,) h -0-(CH,) k -, 
where h and k are independently the same or different and 
are 2, 3 or 4; -(CH 2 ) fc -CH=CH-(CH 2 ) t -; or -(CH 2 ) h -CeC-(CH 2 ) k -, 
where h and k are independently the same or different and 
are 1, 2, 3 or 4; wherein Z is O, NH, NCHO, NCOR' , NR', 
20 NOR' or CH„ where R' is a methyl, ethyl or propyl group; 
wherein j is 1 or 2; wherein p is 0, 1 or 2; wherein R 1 is 
H, CI, Br, I, F, N0 2 , CN, OH, OR", OCOR", NH 2 , NR" , 
NHCOR" or CF„ where R" is a linear or branched chain 
alkyl group, or an aryl group; wherein R 4 is H, a linear, 
25 cyclic or branched chain alkyl, an alkoxyalkyl, azido- 
alkyl, aminoalkoxyalkyl, azidoalkoxyalkyl , 
trihaloalkoxyalkyl, aminoalkyl, hydroxyalkyl or an aryl 
group, or (CH 2 ),W, where W is NH 2 , NHR', NR/, NHOH, N + R,'Z*, 
NHCOR', N„ NO, or CH 2 W°(CH 2 KW\ or a linear or branched 
30 chain alkyl group, or an arylalkyl group, or an alkenyl 
or alkynyl group, or an aryl group, where R' is a linear 
or branched chain alkyl group, or an aryl group, where W° 
is O, S or NH, where W 1 is NH 2 , NHR', NR/, NHOH, N+Rj'Z", 
NHCOR', N, or NO,, and where R' is a linear or branched 
35 chain alkyl group, or an aryl group, where Z - is a 
pharmaceutical^ acceptable counter ion, and t is 1, 2, 3, 
4, 5 or 6 and v is 2, 3, 4, 5 or 6; wherein R 7 and R* are 
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independently the same or different and are H, CN, CF 3 , 
OH, OR', OCOR' # NH 2 , NHR' , NR' 2 , NHCOR' , CONH 2 , CONHR' , 
CONR// COOH, COOR', CHO, COR', COSH, COSR' , COO(CH 2 ) q OH or 
COO(CH 2 ) q OR', or a benzyl group, a linear or branched 
5 chain alkyl or cycloalkyl group, or are a heteroaryl 
group comprising a pyridyl, indolyl, indolylalkyl, 
guinolinyl, isoquinolinyl, pyrryl, furyl or thiophene 
group, or an aryl group having the structure: 



10 




R 10 

15 wherein R* and R 10 are independently the same or different 
and are H, CI, Br, I, F, OH, NOj, N„ OR*, OCOR*, OCOOR 1 ", 
OCONRTT, NH 2 , NHR*, NR",, NHCOR*, NHCOOR* or NHCONHR*, where 
R' is a linear or branched chain alkyl group, and R* is 
a linear or branched chain alkyl group, and q is 2, 3, 4 

20 or 5. 

The invention also provides a compound having the 
structure : 



25 



30 




wherein A and X are independently the same or different 
35 and are CH 2 , CRj, NH, NR, NCHO, NCOR, NOH, O or S, where 
R is a methyl, ethyl or propyl group; wherein Y is - 
(CH,) a -, where n is 1, 2, 3, 4 or 5; -(CH 2 ) h -0-(CH 2 ) k -, 
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where h and k are independently the same or different and 
are 2, 3 or 4; -(CH 2 ) h -CH=CH-(CH 2 ) k -; or -(CH 2 ) h -CsC-(CH 2 ) k -, 
where h and k are independently the same or different and 
are 1, 2, 3 or 4; wherein Z is 0, NH, NCHO, NCOR' , NR' , 
5 NOR' or CH 2 , where R' is a methyl, ethyl or propyl group; 
wherein j is l or 2; wherein p is 0, 1 or 2; wherein R 4 is 
H, a linear, cyclic or branched chain alkyl, an 
alkoxyalkyl, azidoalkyl, aminoalkoxyalkyl, azido- 
alkoxyalkyl, trihaloalkoxyalkyl, aminoalkyl, hydroxyalkyl 
10 or an aryl group, or (CH 2 ),W, where W is KH 2 , NHR', NR 2 ' , 
NHOH, N*R 3 'Z\ NHCOR' , N„ N0 2 or CH 2 W°(CH 2 ) V W«, or a linear 
or branched chain alkyl group, or an arylalkyl group, or 
an alkenyl or alkynyl group, or an aryl group, where R' 
is a linear or branched chain alkyl group, or an aryl 
15 group, where W° is O, S or NH, where W is NH 2 , NHR', NR 2 ' , 
NHOH, N*Rj'r, NHCOR', N, or NO,, and where R' is a linear 
or branched chain alkyl group, or an aryl group, where Z" 
is a pharmaceutically acceptable counterion, and t is 1, 
2, 3, 4, 5 or 6 and v is 2, 3, 4, 5 or 6; wherein R 5 and 
20 R* are independently the same or different and are H, OH, 
CI, Br, I, F, N0 2 , CN, NH 2 , N, or CF„ or a linear or 
branched chain alkyl, alkoxy, alkoxycarbonyl, acyl, 
alkylsulf oxide, alky lsulf one, or mono-or dialkylamino 
group, or together constitute a methylenedioxy group; 
25 wherein R 7 and R* are independently the same or different 
and are H, CN, CF„ OH, OR', OCOR' , NH 2 , NHR', NR' 2 , 
NHCOR', CONH 2 , CONHR' , CONR,', COOH, COOR' , CHO, COR', 
COSH, COSR', C00(CH 2 ),0H or COO(CH 2 ),OR' , or a benzyl 
group, a linear or branched chain alkyl or cycloalkyl 
30 group, or are a heteroaryl group comprising a pyridyl, 
indolyl, indolylalkyl, quinolinyl, isoguinolinyl, pyrryl, 
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furyl or thiophene group, or an aryl group having the 
structure: 



wherein R* and R 10 are independently the sane or different 
10 and are H, Cl, Br, I, F, OH, NO,, N 3 , OR*, OCOR*\ OCOOR*, 
OCONHR*, NH 2 , NHR", NR*,, NHCOR*, NHCOOR* or NHCONHR*", where 
R' is a linear or branched chain alkyl group, and R" is 
a linear or branched chain alkyl group, and q is 2, 3, 4 
or 5. In one embodiment, the invention provides a 
15 compound having the structure: 



wherein A and X are independently the same or different 
and are CH 2 , CR,, NH, NR, NCHO, NCOR, NOH, O or S, where 
R is a methyl, ethyl or propyl group; wherein Y is - 
(CH,).-, where n is 1, 2, 3, 4 or 5; -(CH 2 ) h -0-(CH,) k -, 

30 where h and k are independently the same or different and 
are 2, 3 or 4; -(CHjJ.-CH-CH-CCH,)^; or -(CH 2 ) k -C=C- (CH 3 ) k -, 
where h and k are independently the same or different and 
are 1, 2, 3 or 4; wherein Z is O, NH, NCHO, NCOR', NR', 
NOR' or CH 2 , where R' is a methyl, ethyl or propyl group; 

35 wherein j is 1 or 2; wherein pis 0, 1 or 2; wherein R 4 is 
H, a linear, cyclic or branched chain alkyl, an 
alkoxyalkyl, azidoalkyl, aminoalkoxyalkyl, azido- 




25 
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alkoxyalkyl, tr ihaloalkoxyalkyl , aminoalkyl, hydroxyalkyl 
or an aryl group, or (CH 2 ),W, where W is NH 2 , NHR', NR 2 ' , 
NHOH, N"-R 3 'Z-, NHCOR' , N 3 , or CHjW^CHjKW', or a linear 
or branched chain alkyl group, or an arylalkyl group, or 
5 an alkenyl or alkynyl group, or an aryl group, where R' 
is a linear or branched chain alkyl group, or an aryl 
group, where W° is 0, S or NH, where W 1 is NH 2 , NHR', NR 2 ', 
NHOH, N*R 3 'Z-, NHCOR' , N 3 or N0 2 , and where R' is a linear 
or branched chain alkyl group, or an aryl group, where Z" 

10 is a pharmaceutical^ acceptable counterion, and t is 1, 
2, 3, 4, 5 or 6 and v is 2, 3, 4, 5 or 6; wherein R 7 and 
R* are independently the sane or different and are H, CN, 
CF 3 , OH, OR', OCOR', NH 2 , NHR', NR' 2 , NHCOR' , C0NH 2 , 
CONHR', CONRj', COOH, COOR' , CHO, COR', COSH, COSR', 

15 COO(CH 2 ),OH or C00(CH 2 ),0R' , or a benzyl group, a linear or 
branched chain alkyl or cycloalkyl group, or are a 
heteroaryl group comprising a pyridyl, indolyl, 
indolylalkyl, guinolinyl, isoguinolinyl, pyrryl, furyl or 
thiophene group, or an aryl group having the structure: 



} 20 



25 




wherein R* and R 10 are independently the same or different 
and are H, CI, Br, I, F, OH, NOj, N 3 , OR*, OCOR", OCOOR*, 
OCONHR*, NH 2 , NHR 1 ", NR" 2 , NHCOR", NHCOOR" or NHCONHR 1 *, where 
R' is a linear or branched chain alkyl group, and R* is 
30 a linear or branched chain alkyl group, and g is 2, 3, 4 
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or 5. In another embodiment, the invention provides a 
compound having the structure: 



5 



10 




wherein A and X are independently the same or different 
and are CH„ CR,, NH, NR, NCHO, NCOR, NOH, O or S, where 

15 R is a methyl, ethyl or propyl group; wherein Y is 
-(CH 2 ).-, where n is 1, 2, 3, 4 or 5; -(CH 2 ) h -0-(CH 2 ) k -, 
where h and k are independently the same or different and 
are 2, 3 or 4; -(CH,) fc -CH«CH-(CH,) k -; or -(CH 2 ) fc -C»C-(CH,) k -, 
where h and k are independently the same or different and 

20 are 1, 2, 3 or 4; wherein Z is O, NH, NCHO, NCOR', NR' , 
NOR' or CHj, where R' is a methyl, ethyl or propyl group; 
wherein j is l or 2; wherein p is 0, l or 2; wherein R* is 
H, or a linear or branched chain, or cyclic alkyl group; 
and wherein R 7 and R* are independently the same or 

25 different and are H, CN, CF„ OH, OR', OCOR', NH 2 , NHR' , 
. NR'„ NHCOR', CONH„ CONHR' , CONR,', COOH, COOR' , CHO, 
COR', COSH, COSR', COO(CH,),OH or COO(CH,),OR' , or a benzyl 
group, a linear or branched chain alkyl or cycloalkyl 
group, or are a heteroaryl group comprising a pyridyl, 

30 indolyl, indolylalkyl, guinolinyl, isoguinolinyl, pyrryl, 
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furyl or thiophene group/ or an aryl group having the 
structure: 




wherein R 9 and R 10 are independently the same or different 
10 and are H, Cl, Br, I, F, OH, NOj, N 3 , OR*, OCOR*, OCOOR*, 
OCONHR*, NH 2 , NHR*, NRV NHCOR*, NHCOOR* or NHCONHR*, where 
R' is a linear or branched chain alkyl group, and R* is 
a linear or branched chain alkyl group, and q is 2, 3, 4 
or 5. 



The invention further provides a compound having the 
structure: 




20 



25 Kf v\ kr xA — R 7 




8 



P R 



wherein X is CH 2 , CR,, NH, NR, NCHO, NC0R, NOH, O or S, 
where R is a methyl, ethyl or propyl group; wherein Y is 

30 -(CHj),,-, where h is 1, 2, 3, 4 or 5; -(CH 2 ) h -0-(CH2) k ~, 
where h and k are independently the same or different and 
are 2, 3 or 4; - ( CH 2 ) h -CH=CH- ( CH 2 ) k - ; or -(CH 2 ) h -C«C-(CH 2 ) k -, 
where h and k are independently the same or different and 
are 1, 2, 3 or 4; wherein Z is 0, NH, NCHO, NCOR' , NR' , 

35 NOR' or CH 2 , where R' is a methyl, ethyl or propyl group; 
wherein j is 1 or 2; wherein p is 0, 1 or 2; wherein m 
and n are independently the same or different and are 0 
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or 1; wherein R 5 and R* are independently the same or 
different and are H, OH, CI, Br, I, F, N0 2 , CN, NH 2 , N 3 or 
CF 3 , or a linear or branched chain alkyl, alkoxy, 
alkoxycarbonyl, acyl, alky lsulf oxide, alkylsulfone, or mono- 
5 or dialkylamino group, or together constitute a 
methylenedioxy group; and wherein R 7 and R 8 are independ- 
ently the same or different and are H, CN, CF 3 , OH, OR' , 
OCOR', NH 2 , NHR', NR' 2 , NHCOR' , CONH 2 , CONHR' , CONR 2 ' , 
COOH, COOR', CHO, COR', COSH, COSR' , COO(CH 2 ),OH or 
10 COO(CH 2 ) q OR', or a benzyl group, a linear or branched 
chain alkyl or cycloalkyl group, or are a heteroaryl 
group comprising a pyridyl, indolyl, indolylalkyl, 
guinolinyl, isoquinolinyl, pyrryl, furyl or thiophene 
group, or an aryl group having the structure: 

20 R 10 

wherein R 9 and R 10 are independently the same or different 
and are H, CI, Br, I, F, OH, N0 2 , N 3 , OR", OCOR*, OCOOR*, 
OCONHR*, NH 2 , NHR*, NR* 2 , NHCOR*, NHCOOR* or NHCONHR*, Where 
R' is a linear or branched chain alkyl group, and R* is 

25 a linear or branched chain alkyl group, and q is 2, 3, 4 
or 5. In one embodiment, the invention provides a 
compound having the structure: 



30 



35 
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wherein X is CH 2 , CRj, NH, NR, NCHO, NCOR, NOH, O or S, 
where R is a methyl, ethyl or propyl group; wherein Y is 
-(CH 2 ) b -, where h is 1, 2, 3, 4 or 5; -(CH 2 ) b -0-(CH 2 ) k -, 
where h and k are independently the sane or different and 
5 are 2, 3 or 4; - (CH 2 ) k -CH=CH- ( CH 2 ) k - ; or - (CH 2 ) k -C«C-(CH 2 ) k -, 
where h and k are independently the same or different and 
are l, 2, 3 or 4; wherein 2 is O, NH, NCHO, NCOR', NR', 
NOR' or CHj, where R' is a methyl, ethyl or propyl group; 
wherein j is 1 or 2; wherein p is 0, 1 or 2; wherein m 

10 and n are independently the same or different and are 0 
or 1; and wherein R 7 and R* are independently the same or 
different and are H, CN, CF 2 , OH, OR'", OCOR' " , NH 2 , 
NHR'", NR'" 2 , or NHCOR"', where R'" is a linear chain 
alkyl group, a benzyl group, a linear or branched chain 

15 alkyl or cycloalkyl group, or are a heteroaryl group com- 
prising a pyridyl, indolyl, indolylalkyl, quinolinyl, 
isoquinolinyl, pyrryl, furyl or thiophene group, or an 
aryl group having the structure: 



20 




R 10 

25 wherein R' and R 10 are independently the same or different 
and are H, CI, Br, F, OH, OR*, OCOR*, OCOOR*, OCONHR*, NH 2 , 
NHR*, NR* 2 , NHCOR*, NHCOOR* or NHCONHR*, where R* is a 
linear or branched chain alkyl group. In another 
embodiment, the invention provides a compound having the 

30 structure: 



WO 94/22829 



PCT/US94/03852 



-38- 



5 




10 

wherein X is CH 2 , CR,, NH, NR, NCHO, NCOR, NOH, O or S, 
where R is a methyl, ethyl or propyl group; wherein Y is 
-(CH 2 ) fc -, where h is 1, 2, 3, 4 or 5; -(CH 2 ) fc -0-(CH 2 ) k -, 
where h and k are independently the same or different and 

15 are 2, 3 or 4; -(CH 3 ) k -CH=CH- (CH,) k -; or -(CH 2 ) h -C=C-(CH 2 ) 4 - 
where h and k are independently the same or different and 
are 1, 2, 3 or 4; wherein Z is 0, NH, NCHO, NCOR', NR' , 
NOR' or CH 2 , where R' is a methyl, ethyl or propyl group; 
wherein m, n, and p are independently the same or 

20 different and are 0 or 1; and wherein R 7 and R 1 are 
independently the same or different and are H, CN, CF„ 
OH, OR', OCOR', NH 2 , NHR' , NR' 2 , NHCOR', CONH Jf CONHR' , 
CONR 2 ', COOH, COOR', CHO, COR', COSH, COSR', COO(CH 2 ),OH or 
COO(CH 2 ),OR', or a benzyl group, a linear or branched 

25 chain alkyl or cycloalkyl group, or are a heteroaryl 
group comprising a pyridyl, indolyl, indolylalkyl, 
quinolinyl, isoguinolinyl, pyrryl, furyl or thiophene 
group, or an aryl group having the structure: 



30 




R 10 

35 wherein R* and R 10 are independently the same or different 
and are H, CI, Br, I, F, OH, N0 2 , N 3 , OR*, 0C0R*, OCO0R*, 
OCONHR*, NH 2 , NHR*, NR*,, NHCOR*, NHCOOR* or NHCONHR*, where 
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R' is a linear or branched chain alkyl group, and K* is 
a linear or branched chain alkyl group, and q is 2, 3, 4 
or 5. 

5 The invention further provides a compound having the 
structure: 



wherein Q is OH, OR", SH, SR'", nh„ NHR'", NR,"', 
NR' 'OH, NR"OR"' or a linear or branched chain alkyl 
group, or an arylalkyl group, or an alkenyl or alkynyl 

20 group, or an aryl group, where R" is H, a linear or 
branched chain alkyl group, trialkylsilylalkyl, 
cyanoalkyl or an aryl group, and R"' is a linear or 
branched chain alkyl group, or an aryl group; wherein R 
is H, a linear or branched chain alkyl or acyl group, or 

25 an aryl group; wherein R« is H, a linear or branched chain 
alkyl, an alkoxyalkyl, azidoalkyl, aminoalkoxyalkyl , 
azidoalkoxyalkyl, trihaloalkoxyalkyl, aminoalkyl, 
hydroxyalkyl or an aryl group, or (CH,),W, where w is NH,, 
NHR', NR,', NHOH, N*R,'Z-, NHCOR' , N„ NO,, or (Cf^) JH l , 

30 or a linear or branched chain alkyl group, or an 
arylalkyl group, or an alkenyl or alkynyl group, or an 
aryl group, where R' is a linear or branched chain alkyl 
group, or an aryl group, where W° is 0, S or NH, where W 1 
is NH,, NHR' , NR,', NHOH, N+Rj'Z', NHCOR', N, or NO,, and 

35 where R' is a linear or branched chain alkyl group, or an 
aryl group, where Z~ is a pharmaceutical ly acceptable 
counterion, and t is 1, 2, 3, 4, 5 or 6 and v is 2, 3, 4, 



15 



10 




s 
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5 or 6; wherein X is C=0, CH 2 , CR a 2 , NH # NR 4 , NCHO, NCOR\ 
NOH, O or S, where R' is a methyl, ethyl or propyl group; 
wherein R 5 and R 6 are independently the same or different 
and are H, OH, Cl, Br, I, F, N0 2 , CN, NH 2 , N 3 or CF 3 , or a 
5 linear or branched chain alkyl, alkoxy, alkoxycarbonyl, 
acyl, alkylsulf oxide, alkylsulfone, or mono- or dialkyl- 
amino group, or together constitute a methylenedioxy 
group; wherein A is CH; wherein Y is -(CH 2 ) 0 -, where n is 
1, 2, 3, 4 or 5; -(CH 2 ) b -0-(CH 2 ) k -, where h and k are 
10 independently the same or different and are 2, 3 or 4; 
-(CH 2 ) h -CH=CH-(CH 2 ) k -; or -(CH 2 ) k -CeC-(CH 2 ) k -, where h and k 
are independently the same or different and are 1, 2, 3 
or 4; wherein j is 1 or 2; wherein p is 0, 1 or 2; and 
wherein R 7 and R 1 are independently the same or different 
15 and are H, CN, CF„ OH, OR', OCOR', NH 2 , NHR' , NR' 2 , 
NHCOR', CONH 2 , CONHR' , CONR/, COOH, COOR' , CHO, COR', 
COSH, COSR', COO(CH 2 ),OH or COO(CH 2 ) q OR' , or a benzyl 
group, a linear or branched chain alkyl or cycloalkyl 
group, or are a heteroaryl group comprising a pyridyl, 
20 indolyl, indolylalkyl, quinolinyl, isoguinolinyl, pyrryl, 
furyl or thiophene group, or an aryl group having the 
structure: 



25 




R 10 

wherein R 9 and R 10 are independently the same or different 
30 and are H, Cl, Br, I, F, OH, NOj, N 3 , OR*, OCOR*, OCOOR*, 
OCONHR*, NH 2 , NHR*, NR* 2 , NHCOR*, NHCOOR* or NHCONHR*, where 
R' is a linear or- branched chain alkyl group, and R* is 
a linear or branched chain alkyl group, and q is 2, 3, 4 
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or 5. In one embodiment, the invention provides a 
compound having the structure: 



wherein Q is OH, OR", SH, SR'", NH 2 , NHR'", NR 2 ' ' ' , 
NR"OH, NR' 'OR' ' ' or a linear or branched chain alkyl 
group, or an arylalkyl group, or an alkenyl or alkynyl 
group, or an aryl group, where R" is H, a linear or 
branched chain alkyl group, trialkylsilylalkyl, 
cyanoalkyl or an aryl group, and R' " is a linear or 
branched chain alkyl group, or an aryl group; wherein R 
is H, a linear or branched chain alkyl or acyl group, or 
an aryl group; wherein R 1 is H, a linear or branched chain 
alkyl, an alkoxyalkyl, azidoalkyl, aminoalkoxyalkyl, 
azidoalkoxyalkyl, trihaloalkoxyalkyl, aminoalkyl, 
hydroxyalkyl or an aryl group, or (CH 2 ) t W, where W is NH 2 , 
NHR', NR 2 ', NHOH, N+R 3 'Z\ NHCOR' , N 3 , N0 2 , or CH^CH^W 1 , 
or a linear or branched chain alkyl group, or an 
arylalkyl group, or an alkenyl or alkynyl group, or an 
aryl group, where R' is a linear or branched chain alkyl 
group, or an aryl group, where W° is 0, S or NH, where W 1 
is NH 2 , NHR', NR 2 ', NHOH, N+R 3 'Z\ NHCOR' , N 3 or N0 2 , and 
where R' is a linear or branched chain alkyl group, or an 
aryl group, where Z is a pharmaceutical ly acceptable 
counterion, and tisl, 2, 3, 4, 5 or 6 and v is 2, 3, 4, 
5 or 6; wherein X is C=0, CH 2 , CR* 2 , NH, NR\ NCHO, NCOR\ 
NOH, O or S, where R' is a methyl, ethyl or propyl group; 
wherein R is H or a linear or branched chain alkyl or 
acyl group; wherein A is CH; wherein Y is -(CH 2 ) n -, where 
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n is 1, 2, 3, 4 or 5; -(CH 2 ) b -0-(CH 2 ) k -, where h and k are 
independently the same or different and are 2, 3 or 4; 
- ( CH 2 ) h -CH=CH- (CH 2 ) k - ; or - (CH 2 ) b -CeC- (CH 2 ) k -, where h and k 
are independently the same or different and are 1, 2, 3 
5 or 4; wherein j is 1 or 2; wherein p is 0, 1 or 2; and 
wherein R 7 and R 8 are independently the same or different 
and are H, CN, CF 3 , OH, OR' , OCOR', NH 2 , NHR' , NR' 2 , 
NHCOR', CONH 2 , CONHR', CONR 2 ' , COOH, COOR' , CHO, COR', 
COSH, COSR', COO(CH 2 ) q OH or COO (CH 2 ) q OR' , or a benzyl 
10 group, a linear or branched chain alkyl or cycloalkyl 
group, or are a heteroaryl group comprising a pyridyl, 
indolyl, indolylalkyl, quinolinyl, isoquinolinyl, pyrryl, 
furyl or thiophene group, or an aryl group having the 
structure : 

15 



20 




wherein R 9 and R 10 are independently the same or different 
and are H, CI, Br, I, F, OH, NOj, N 3 , OR*, OCOR*, OCOOR*, 
OCONHR*, NH 2 , NHR*, NR" 2 , NHCOR*, NHCOOR* or NHCONHR*, Where 
R' is a linear or branched chain alkyl group, and R* is 
25 a linear or branched chain alkyl group, and q is 2, 3, 4 
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or 5. In another embodiment, the invention provides a 
compound having the structure: 



wherein Q is OH, OR", SH, SR'", NH 2 , NHR'", NR 2 " ' , 
NR' 'OH, NR"OR"' or a linear or branched chain alkyl 
group, or an arylalkyl group, or an alkenyl or alkynyl 
15 group, or an aryl group, where R" is H, a linear or 
branched chain alkyl group, trialkylsilylalkyl, 
cyanoalkyl or an aryl group, and R'" is a linear or 
branched chain alkyl group, or an aryl group; wherein R 
is H, a linear or branched chain alkyl or acyl group, or 
20 an aryl group; wherein R 1 is H, a linear or branched chain 
alkyl, an alkoxyalkyl, azidoalkyl, aminoalkoxyalkyl, 
azidoalkoxyalkyl, trihaloalkoxyalkyl, aminoalkyl, 
hydroxyalkyl or an aryl group, or (CH 2 ),W, where W is NH 2 , 
NHR', NR,' , NHOH, N'Rj'Z", NHCOR' , Nj, NOj, or CB I W 0 (CH a ).H , # 
25 or a linear or branched chain alkyl group, or an 
arylalkyl group, or an alkenyl or alkynyl group, or an 
aryl group, where R' is a linear or branched chain alkyl 
group, or an aryl group, where W° is O, S or NH, where W* 
is NH 2 , NHR', NRj', NHOH, N'Rj'Z', NHCOR', N 3 or NO,, and 
30 where R' is a linear or branched chain alkyl group, or an 
aryl group, where Z" is a pharmaceutical ly acceptable 
counterion, and t is 1, 2, 3, 4, 5 or 6 and v is 2, 3, 4, 
5 or 6; wherein A is CH; wherein Y is -(CH 2 ). 
-, where n is 1, 2, 3, 4 or 5; -(CHj^-O-CCHj)*-, where h 
35 and k are independently the same or different and are 2, 
3 or 4; -(CH,) b -CH=CH-(CH 2 )k-; or - (CH 3 ) fCsC- (CH 2 ) k - , where 
h and k are independently the same or different and are 



10 



5 
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1, 2, 3 or 4; wherein j is 1 or 2; wherein p is 0 f 1 or 
2; and wherein R 7 and R 8 are independently the same or 
different and are H, CN, CF 3 , OH, OR' , OCOR' , NH 2 , NHR' , 
NR' 2 , NHCOR' , CONH 2 , CONHR' , CONR/ , COOH, COOR', CHO, 
5 COR', COSH f COSR', COO(CH 2 ) q OH or C0O(CH 2 ) q OR' , or a benzyl 
group, a linear or branched chain alkyl or cycloalkyl 
group, or are a heteroaryl group comprising a pyridyl, 
indolyl, indolylalkyl, guinolinyl, isoguinolinyl, pyrryl, 
furyl or thiophene group, or an aryl group having the 
10 structure: 



15 




„10 

wherein R 9 and R 10 are independently the same or different 
and are H, CI, Br, I, F, OH, NO,, N 3 , OR", OCOR", OCOOR", 
OCONHR\ NH„ NHR", NR"„ NHCOR**, NHCOOR" or NHCONHR", where 
20 R' is a linear or branched chain alkyl group, and R* is 
a linear or branched chain alkyl group, and q is 2, 3, 4 
or 5. In another embodiment, the invention provides a 
compound having the structure: 



25 



30 




wherein Q is OH, OR", SH, SR' " , NH„ NHR"', NR 2 "', 
35 NR ' ' OH , NR"OR"' or a linear or branched chain alkyl 
group, or an arylalkyl group, or an alkenyl or alkynyl 
group, or an aryl group, where R" is H, a linear or 
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bfanched chain alkyl group, trialkylsilylalkyl, 
cyanoalkyl or an aryl group, and R" ' is a linear or 
branched chain alkyl group, or an aryl group; wherein R 
is H, a linear or branched chain alkyl or acyl group, or 
5 an aryl group; wherein R 1 is H, a linear or branched chain 
alkyl, an alkoxyalkyl, azidoalkyl, aninoalkoxyalkyl, 
azidoalkoxyalkyl, trihaloalkoxyalkyl, aminoalkyl, 
hydroxyalkyl or an aryl group, or (CH 2 ),W, where W is NH 2 , 
NHR', NR/r NHOH, H + R,T f NHCOR' , N 3 , N0 2 , or CH 2 W°(CH 2 ) V W ! , 
10 or a linear or branched chain alkyl group, or an 
arylalkyl group, or an alkenyl or alkynyl group, or an 
aryl group, where R' is a linear or branched chain alkyl 
group, or an aryl group, where W° is O, S or NH, where W 1 
is NH 2 , NHR', NR 2 ', NHOH, N*R 3 'Z*, NHCOR' , N 3 or N0 2 , and 
15 where R' is a linear or branched chain alkyl group, or an 
aryl group, where T is a pharmaceutical^ acceptable 
counterion, and t is 1, 2, 3, 4, 5 or 6 and v is 2, 3, 4, 
5 or 6; wherein A is CH; wherein Y is -(CH 2 ) B -, where n is 
1, 2, 3, 4 or 5; -(CH 2 ) k -0-(CH 2 ) k -, where h and k are 
20 independently the same or different and are 2, 3 or 4; 
-(CH 2 ) h -CH=CH-(CH 2 ) k -; or -(CH 2 ) h -C=C-(CH 2 ) k -, where h and k 
are independently the sane or different and are 1, 2, 3 
or 4; wherein j is 1 or 2; wherein p is 0, 1 or 2; and 
wherein R 7 and R* are independently the sane or different 
25 and are H, CN, CF 3 , OH, OR', OCOR', NH 2 , NHR', NR' 2 , 
NHCOR', CONH 2 , CONHR' , CONR 2 ' , COOH, COOR' , CHO, COR', 
COSH, COSR', COO(CH 2 ) q OH or COO(CH 2 ),OR' , or a benzyl 
group, a linear or branched chain alkyl or cycloalkyl 
group, or are a heteroaryl group conprising a pyridyl, 
30 indolyl, indolylalkyl, quinolinyl, isoquinolinyl, pyrryl, 
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furyl or thiophene group, or an aryl group having the 
structure: 




wherein R 9 and R 10 are independently the same or different 
and are H, CI, Br, I, F, OH, NOj, N 3 , OR*, OCOR*, OCOOR*, 
OCONHR*, NH 2 , NHR*, NR^, NHCOR" , NHCOOR* or NHCONHR*, where 
R' is a linear or branched chain alkyl group, and R* is 
a linear or branched chain alkyl group, and q is 2, 3, 4 
or 5. 

The invention still further provides a compound having 
the structure: 




25 t>i' J 

B 

wherein X is C=0, CH„ CR',, NH, NR\ NCHO, NCOR\ NOH, 0 or 
S, where R* is a methyl, ethyl or propyl group; wherein Q 
is OH, OR", SH, SR'", NH„ NHR'", NRj 9 9 9 9 NR' 'OH, 
NR"OR'" or a linear or branched chain alkyl group, or 
an arylalkyl group, or an alkenyl or alkynyl group, or an 
aryl group, where R" is H, a linear or branched chain 
alkyl group, trialkylsilylalkyl, cyanoalkyl or an aryl 
group, and R'" is a linear or branched chain alkyl 
35 group, or an aryl group; wherein R is H, a linear or 
branched chain alkyl or acyl group, or an aryl group; 
wherein R 1 is H, a linear or branched chain alkyl, an 
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alkoxyalkyl, azidoalkyl, aminoalkoxyalkyl, azido- 
alkoxyalkyl, trihaloalkoxyalkyl, aminoalkyl, hydroxyalkyl 
or an aryl group, or (CH^W, where W is NH 2 , NHR' , NR 2 ' , 
NHOH, N+Rj'Z', NHCOR' , N 3 , NO^ or CH 2 W°(CH 2 ) V W ] , or a linear 
5 or branched chain alkyl group, or an arylalkyl group, or 
an alkenyl or alkynyl group, or an aryl group, where R' 
is a linear or branched chain alkyl group, or an aryl 
group, where W° is 0, S or NH, where W l is NH 2 , NHR', NR 2 ', 
NHOH, N + R 3 'Z\ NHCOR', N 3 or N0 2 , and where R' is a linear 

10 or branched chain alkyl group, or an aryl group, where Z" 
is a pharmaceutical^ acceptable counter ion, and t is 1, 
2, 3, 4, 5 or 6 and v is 2, 3, 4, 5 or 6; wherein R 7 and 
R 1 are independently the same or different and are a 
linear or branched chain alkyl group, or an aryl group; 

15 wherein i is 1 or 2; and wherein j and k are 
independently the same or different and are 0, 1, 2 or 3- 
In one embodiment, the invention provides a compound 
having the structure; 



20 



25 




wherein Q is OH, OR", SH, SR'", NH 2r NHR'", NR 2 "', 
30 NR' 'OH, NR"0R"' or a linear or branched chain alkyl 
group, or an arylalkyl group, or an alkenyl or alkynyl 
group, or an aryl group, where R" is H, a linear or 
branched chain alkyl group, trialkylsilylalkyl, 
cyanoalkyl or an aryl group, and R" ' is a linear or 
35 branched chain alkyl group, or an aryl group; wherein R 
is H, a linear or branched chain alkyl or acyl group, or 
an aryl group; wherein R l is H, a linear or branched chain 
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alkyl, an alkoxyalkyl, azidoalkyl, aminoalkoxyalkyl, 
azidoalkoxyalkyl, trihaloalkoxyalkyl, aminoalkyl, 
hydroxyalkyl or an aryl group, or (CH 2 ),W, where W is NH 2 , 
NHR', NR 2 ', NHOH, N + R 3 'Z', NHCOR' , N 3 , N0 2 or CH 2 W°(CH 2 ) V W\ 
5 or a linear or branched chain alkyl group, or an 
arylalkyl group, or an alkenyl or alkynyl group, or an 
aryl group, where R' is a linear or branched chain alkyl 
group, or an aryl group, where W° is 0, S or NH, where W 1 
is NH 2 , NHR', NR 2 ', NHOH, N + R 3 'Z\ NHC0R' , N 3 or N0 2 , and 

10 where R' is a linear or branched chain alkyl group, or an 
aryl group, where Z* is a pharmaceutical^ acceptable 
counterion, and t is 1, 2, 3, 4, 5 or 6 and v is 2, 3, 4, 
5 or 6; wherein R 7 and R 1 are independently the same or 
different and are a linear or branched chain alkyl group, 

15 or an aryl group; wherein i is l or 2; and wherein j and 
k are independently the same or different and are 0, 1, 
2 or 3. 

The invention provides a compound having the structure: 



25 




wherein Q is OH, OR' 9 , SH, SR' " , NH 2 , NHR'", NRj' ' ' , 
NR"0H, NR' 'OR' 9 9 or a linear or branched chain alkyl 
group, or an arylalkyl group, or an alkenyl or alkynyl 
group, or an aryl group, where R" is H, a linear or 
35 branched chain alkyl group, trialkylsilylalkyl, 
cyanoalkyl or an aryl group, and R'" is a linear or 
branched chain alkyl group, or an aryl group; wherein R 
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is H, a linear or branched chain alkyl or acyl group, or 
an aryl group; wherein R 1 is H, a linear or branched chain 
alkyl, an alkoxyalkyl, azidoalkyl, aminoalkoxyalkyl, 
azidoalkoxyalkyl , trihaloalkoxyalkyl , aminoalkyl , 
5 hydroxyalkyl or an aryl group, or (CH 2 ),W, where W is NH 2 , 
NHR' , NR/, NHOH, N + R 3 'Z*, NHCOR' , N 3 , N0 2 or CH 2 W°(CH 2 ) V W», 
or a linear or branched chain alkyl group, or an 
arylalkyl group, or an alkenyl or alkynyl group, or an 
aryl group, where R' is a linear or branched chain alkyl 

10 group, or an aryl group, where W° is 0, S or NH, where W l 
is NH 2 , NHR', NRj', NHOH, N+R 3 'Z', NHCOR', N 3 or N0 2 , and 
where R' is a linear or branched chain alkyl group, or an 
aryl group, where Z' is a pharmaceutical ly acceptable 
counterion, and t is 1, 2, 3, 4, 5 or 6 and v is 2, 3, 4, 

15 5 or 6; wherein R 7 and R* are independently the same or 
different and are a linear or branched chain alkyl group, 
or an aryl group; wherein i is 1 or 2; and wherein j and 
k are independently the same or different and are 0, 1, 
2 or 3. In one embodiment, the invention provides a 

20 compound having the structure: 



25 




30 

wherein X is C=0, CH 2 , CR* 2 , NH, NR\ NCHO, NCOR', NOH, O or 
S, where R* isa methyl, ethyl or propyl group; wherein Q 
is OH, OR", SH, SR'", NH 2 , NHR'", NR 2 "', NR"OH, 
NR"OR'" or a linear or branched chain alkyl group, or 
35 an arylalkyl group, or an alkenyl or alkynyl group, or an 
aryl group, where R" is H, a linear or branched chain 
alkyl group, trialkylsilylalkyl, cyanoalkyl or an aryl 
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group, and R" ' is a linear or branched chain alkyl 
group, or an aryl group; wherein R is H, a linear or 
branched chain alkyl or acyl group, or an aryl group; 
wherein R 1 is H, a linear or branched chain alkyl, an 
5 alkoxyalkyl, azidoalkyl, aminoalkoxyalkyl, azido- 
alkoxyalkyl, trihaloalkoxyalkyl, aminoalkyl, hydroxyalkyl 
or an aryl group, or (CH 2 ),W, where W is NH 2 , NHR', NR 2 ', 
NHOH, N+Rj'Z-, NHCOR', N 3 , N0 2 or CH 2 W°(CH 2 ) V W ! , or a linear 
or branched chain alkyl group, or an arylalkyl group, or 

10 an alkenyl or alkynyl group, or an aryl group, where R' 
is a linear or branched chain alkyl group, or an aryl 
group, where W° is 0, S or NH, where W 1 is NH 2 , NHR' , NR 2 ', 
NHOH, N*R 3 'Z", NHCOR', N 3 or N0 2 , and where R' is a linear 
or branched chain alkyl group, or an aryl group, where Z* 

15 is a pharmaceutical ly acceptable counterion, and t is 1, 
2, 3, 4, 5 or 6 and v is 2, 3, 4, 5 or 6; wherein R 2 and 
R 3 are independently the sane or different and are a 
linear or branched chain alkyl group, or an aryl group; 
wherein R 4 and R 5 are independently the same or different 

20 and are a linear or branched chain alkyl, alkyloxymethyl, 
or alkoxyethyl group, or a hydroxymethyl or hydroxyethyl 
group, or a linear or branched chain alkenylalkyl group; 
wherein R 7 and R 8 are independently the same or different 
and are H, CN, CF 3 , OH, OR', OCOR' , NH 2 , NHR' , NR' 2 , 

25 NHCOR', C0NH 2 , CONHR' , C0NR 2 ', COOH, COOR' , CHO, COR', 
COSH, COSR', C00(CH 2 ) q 0H or COO(CH 2 ),OR' , or a benzyl 
group, a linear or branched chain alkyl or cycloalkyl 
group, or are a heteroaryl group comprising a pyridyl, 
indolyl, indolylalkyl, quinolinyl, isoquinolinyl, pyrryl, 



> 
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25 



furyl or thiophene group, or an aryl group having the 
structure: 




wherein R 9 and R 10 are independently the same or different 
10 and are H, CI, Br, I, F, OH, N0 2 , N 3 , OR*, OCOR*, OCOOR*, 
OCONHR*, NH 2 , NHR*, NR* 2 , NHCOR*, NHCOOR* or NHCONHR" , where 
R' is a linear or branched chain alkyl group, and R* is 
a linear or branched chain alkyl group, and q is 2, 3, 4 
or 5; wherein i is 1 or 2; and wherein n is 2, 3 or 4, 
15 In another embodiment, the invention provides a compound 
having the structure: 



jro 



20 




wherein Q is OH, OR", SH, SR'", NH 2 , NHR'", NRj' ' ' , 
NR"OH, NR' 'OR' 9 9 or a linear or branched chain alkyl 
group, or an arylalkyl group, or an alkenyl or alkynyl 

30 group, or an aryl group, where R" is H, a linear or 
branched chain alkyl group, trialkylsilylalkyl, 
cyanoalkyl or an aryl group, and R'" is a linear or 
branched chain alkyl group, or an aryl group; wherein R 
is H, a linear or branched chain alkyl or acyl group, or 

35 an aryl group; wherein R 1 is H, a linear or branched chain 
alkyl , an alkoxyalkyl , azidoalkyl , aminoalkoxyalkyl , 
azidoalkoxyalkyl, trihaloalkoxyalkyl, aminoalkyl, 
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hydroxyalkyl or an aryl group, or (CH 2 ) t w, where W is NH 2 , 
NHR', NR 2 ' , NHOH, N + R 3 'Z", NHCOR', N 3 , NOj or CHjW^CHjhW 1 , 
or a linear or branched chain alkyl group , or an 
arylalkyl group, or an alkenyl or alkynyl group, or an 
5 aryl group, where R f is a linear or branched chain alkyl 
group, or an aryl group, where W° is O, S or NH, where W 1 
is NH 2 , NHR', NR 2 ', NHOH, N*R 3 'Z\ NHCOR' , N 3 or N0 2 , and 
where R' is a linear or branched chain alkyl group, or an 
aryl group, where Z" is a pharmaceutical^ acceptable 

10 counterion, and t is 1, 2, 3 , 4, 5 or 6 and v is 2, 3, 4, 
5 or 6; wherein R 2 and R 3 are independently the same or 
different and are a linear or branched chain alkyl group, 
or an aryl group; wherein R 4 and R 5 are independently the 
same or different and are a linear or branched chain 

15 alkyl, alkyloxymethyl, or alkoxyethyl group, or a 
hydroxymethyl or hydroxyethyl group, or a linear or 
branched chain alkenylalkyl group; wherein R 7 and R 8 are 
independently the same or different and are H, CN, CF 3 , 
OH, OR', OCOR', NH 2 , NHR', NR' 2 , NHCOR' , C0NH 2 , CONHR' , 

20 CONR 2 ', COOH, COOR' , CHO, COR' , COSH, COSR', COO(CH 2 ) q OH or 
COOCCH^OR', or a benzyl group, a linear or branched 
chain alkyl or cycloalkyl group, or are a heteroaryl 
group comprising a pyridyl, indolyl, indolylalkyl, 
quinolinyl, isoquinolinyl, pyrryl, furyl or thiophene 

25 group, or an aryl group having the structure: 

R 10 

wherein R 9 and R 10 are independently the same or different 
and are H, CI, Br, 1, F, OH, N0 2f N 3 , OR*, OCOR*, OCOOR*, 
OCONHR*, NH 2 , NHR*, NR* 2 , NHCOR*, NHCOOR* or NHCONHR*, where 
35 R' is a linear or branched chain alkyl group, and R* is 
a linear or branched chain alkyl group, and q is 2, 3, 4 
or 5; wherein i is 1 or 2; and wherein n is 2, 3 or 4. 
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In another embodiment, the invention provides a compound 
having the structure: 



5 



10 




wherein Q is 0H # OR", SH, SR'", NH 2 , NHR'", NRj' 9 9 , 
NR"OH, NR' 'OR' ' 9 or a linear or branched chain alkyl 

15 group, or an arylalkyl group, or an alkenyl or alkynyl 
group, or an aryl group, where R' ' is H, a linear or 
branched chain alkyl group, trialkylsilylalkyl, 
cyanoalkyl or an aryl group, and R'" is a linear or 
branched chain alkyl group, or an aryl group; wherein R 

20 is H, a linear or branched chain alkyl or acyl group, or 
an aryl group; wherein R 1 is H, a linear or branched chain 
alkyl, an alkoxyalkyl, azidoalkyl, aminoalkoxyalkyl, 
azidoalkoxyalkyl, trihaloalkoxyalkyl, aminoalkyl, 
hydroxyalkyl or an aryl group, or (CH 2 ) t W, where W is NH 2 , 

25 NHR', NR 2 ', NHOH, N*R/Z\ NHCOR' , N 3 , N0 2 or CH 2 W°(CH 2 ) V W>, 
or a linear or branched chain alkyl group, or an 
arylalkyl group, or an alkenyl or alkynyl group, or an 
aryl group, where R' is a linear or branched chain alkyl 
group, or an aryl group, where W° is 0, s or NH, where W 1 

30 is NH 2 , NHR' , NR 2 ' , NHOH, N+R 3 'Z", NHCOR' , N 3 or NO,, and 
where R' is a linear or branched chain alkyl group, or an 
aryl group, where Z' is a pharmaceutical^ acceptable 
counter ion, and tisl, 2, 3, 4, 5 or 6 and v is 2, 3, 4, 
5 or 6; wherein R 2 and R 3 are independently the same or 

35 different and are a linear or branched chain alkyl group, 
or an aryl group; wherein R 4 and R 5 are independently the 
same or different and are a linear or branched chain 
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alkyl, alkoxymethy 1 , or alkoxyethyl group, or a hydroxy- 
methyl or hydroxyethyl group, or a linear or branched 
chain alkenylalkyl group; wherein R 7 and R 8 are independ- 
ently the same or different and are H, CN, CF 3 , OH, OR', 
5 OCOR', NH 2 , NHR', NR' 2 , NHCOR' , CONH 2 , CONHR' , CONR/, 
COOH, COOR', CHO, COR', COSH, COSR' , COO(CH 2 ) q OH or 
COO(CH 2 ) q OR' , or a benzyl group, a linear or branched 
chain alkyl or cycloalkyl group, or are a heteroaryl 
group comprising a pyridyl, indolyl, indolylalkyl, 
10 quinolinyl, isoquinolinyl, pyrryl, furyl or thiophene 
group, or an aryl group having the structure: 



15 




R 10 

wherein R 9 and R 10 are independently the same or different 
and are H, CI, Br, I, F, OH, NOj, N 3 , OR*, OCOR*, 0C0OR*, 
20 OCONHR*, NH 2 , NHR*, NR* 2 , NHCOR*, NHCOOR* or NHCONHR*, where 
R' is a linear or branched chain alkyl group, and R* is 
a linear or branched chain alkyl group, and q is 2, 3, 4 
or 5; wherein i is 1 or 2; and wherein n is 2, 3 or 4. 

25 The invention also provides a compound having the 
structure: 



30 



35 
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wherein Q is OH, OR", SH, SR' ' ' , NH 2 , NHR" ' , NR/", 
NR' 'OH, NR"OR"' or a linear or branched chain alkyl 
group, or an arylalkyl group, or an alkenyl or alkynyl 
group, or an aryl group, where R" is H, a linear or 
5 branched chain alkyl group, trialkylsilylalkyl, 
cyanoalkyl or an aryl group, and R'" is a linear or 
branched chain alkyl group, or an aryl group; wherein R 
is H, a linear or branched chain alkyl or acyl group, or 
an aryl group; wherein R 1 is H, a linear or branched chain 
10 alkyl, an alkoxyalkyl, azidoalkyl, aminoalkoxyalkyl , 
azidoalkoxyalkyl, trihaloalkoxyalkyl, aminoalkyl, 
hydroxyalkyl or an aryl group, or (CH 2 ),W, where W is NH 2 , 
NHR', NR 2 ', NHOH, N+Rj'Z', NHCOR', N„ N0 2 or CH^CCHjJ.W 1 , 
or a linear or branched chain alkyl group, or an 
15 arylalkyl group, or an alkenyl or alkynyl group, or an 
aryl group, where R' is a linear or branched chain alkyl 
group, or an aryl group, where W° is 0, S or NH, where W 1 
is NH 2 , NHR', NR 2 ', NHOH, N-Rj'Z', NHCOR', N 3 or N0 2 , and 
where R' is a linear or branched chain alkyl group, or an 
20 aryl group, where Z - is a pharmaceutical^ acceptable 
counterion, and t is 1, 2, 3, 4, 5 or 6 and v is 2, 3, 4, 
5 or 6; wherein R 1 is an aryl or diarylalkyl group; 
wherein i is 1 or 2; wherein n is 2, 3 or 4; and wherein 
j and k are independently the same or different and are 
25 0, 1, 2, 3 or 4. In one embodiment, the invention 
provides a compound having the structure: 



30 




35 



R 
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whercin Q is OH, OR", SH, SR'", NH 2 , NHR' 9 9 , NRj' ' ' , 
NR"OH, NR"OR"' or a linear or branched chain alkyl 
group, or an arylalkyl group, or an alkenyl or alkynyl 
group, or an aryl group, where R' 9 is H, a linear or 
5 branched chain alkyl group, trialkylsilylalkyl, 
cyanoalkyl or an aryl group, and R" ' is a linear or 
branched chain alkyl group, or an aryl group; wherein R 
is H, a linear or branched chain alkyl or acyl group, or 
an aryl group; wherein R 1 is H, a linear or branched chain 
10 alkyl, an alkoxyalkyl, azidoalkyl, aminoalkoxyalkyl, 
azidoalkocyalkyl, trihaloalkoxyalkyl, aminoalkyl, 
hydroxyalkyl or an aryl group, or (CH 2 ) t W, where W is NH 2 , 
NHR', NR 2 ', NHOH, N+R 3 'Z\ NHCOR' , N 3 , NOj or CH 2 W°(CH 2 ) V W ! , 
or a linear or branched chain alkyl group, or an 
15 arylalkyl group, or an alkenyl or alkynyl group, or an 
aryl group, where R' is a linear or branched chain alkyl 
group, or an aryl group, where W° is O, S or NH, where W 1 
is NH 2 , NHR', NR 2 ', NHOH, N+R 3 'Z\ NHCOR' , N 3 or N0 2 , and 
where R' is a linear or branched chain alkyl group, or an 
20 aryl group, where 2" is a pharmaceutical ly acceptable 
counterion, and t is 1, 2, 3, 4, 5 or 6 and v is 2, 3, 4, 
5 or 6; wherein R 7 is an aryl or diarylalkyl group; 
wherein i is l or 2; wherein n is 2, 3 or 4; and wherein 
j and k are independently the same or different and are 
25 0, 1, 2, 3 or 4. 
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The invention further provides a compound having the 
structure: 



5 



10 




R 

wherein Q is OH, OR", SH, SR'", NH„ NHR' ' ' , NR,' ' ' , 
NR"0H, NR' 'OR' ' ' or a linear or branched chain alkyl 
group, or an arylalkyl group, or an alkenyl or alkynyl 
15 group, or an aryl group, where R" is H, a linear or 
branched chain alkyl group, trialkylsilylalkyl, 
cyanoalkyl or an aryl group, and R" ' is a linear or 
branched chain alkyl group, or an aryl group; wherein R 
is H, a linear or branched chain alkyl or acyl group, or 
20 an aryl group; wherein R 1 is H, a linear or branched chain 
alkyl, an alkoxyalkyl, azidoalkyl, aminoalkoxyalkyl, 
azidoalkoxyalkyl, trihaloalkoxyalkyl, aminoalkyl, 
hydroxyalkyl or an aryl group, or (CH,),W, where W is NH„ 
NHR', NR,', NHOH , N'R,'Z\ NHCOR' , N„ NO, or CH,W°(CH,) V W\ 
25 or a linear or branched chain alkyl group, or an 
arylalkyl group, or an alkenyl or alkynyl group, or an 
aryl group, where R' is a linear or branched chain alkyl 
group, or an aryl group, where W° is 0, S or NH, where W' 
is NH„ NHR', NR,', NHOH, N*R,'Z", NHCOR', N, or NO,, and 
30 where R' is a linear or branched chain alkyl group, or an 
aryl group, where Z' is a pharmaceutical^ acceptable 
counterion, and t is 1, 2, 3, 4, 5 or 6 and v is 2, 3, 4, 
5 or 6; wherein R 7 is an aryl or diarylalkyl group; 
wherein i is 1 or 2; wherein n is 2, 3 or 4; and wherein 
35 j and k are independently the same or different and are 
0, 1, 2, 3 or 4. 
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The invention further provides a compound having the 
structure : 



wherein X is 00, CH 2 , CR § 2 , NH, NR*, NCHO, NCOR\ NOH, O or 
S, where R* is a methyl, ethyl or propyl group; wherein Q 

15 is OH, OR", SH, SR'", NH 2 , NHR' 9 9 , NR 2 "', NR' 'OH, 
NR 9 9 OR 9 9 9 or a linear or branched chain alkyl group, or 
an arylalkyl group, or an alkenyl or alkynyl group, or an 
aryl group, where R" is H, a linear or branched chain 
alkyl group, trialkylsilylalkyl, cyanoalkyl or an aryl 

20 group, and R'" is a linear or branched chain alkyl 
group, or an aryl group; wherein R is H, a linear or 
branched chain alkyl or acyl group, or an aryl group; 
wherein R° and R 1 are independently the same or different 
and are H, a linear or branched chain alkyl, an 

25 alkoxyalkyl, azidoalkyl, aminoalkoxyalkyl, azido- 
alkoxyalkyl, trihaloalkoxyalkyl, aminoalkyl, hydroxyalkyl 
or an aryl group, or (CH 2 ),W, where W is NH 2 , NHR', NR 2 ', 
NHOH, N+R/Z-, NHCOR', N 3 , N0 2 or CH 2 W°(CH 2 ) V W', or a linear 
or branched chain alkyl group, or an arylalkyl group, or 

30 an alkenyl or alkynyl group, or an aryl group, where R' 
is a linear or branched chain alkyl group, or an aryl 
group, where W° is O, S or NH, where W 1 is NH 2 , NHR', NR 2 ' , 
NHOH, N*R 3 'Z', NHCOR ' , N, or N0 2 , and where R' is a linear 
or branched chain alkyl group, or an aryl group, where Z* 

35 is a pharmaceutical^ acceptable counterion, and t is 1, 
2, 3, 4, 5 or 6 and v is 2, 3, 4, 5 or 6; wherein R is H, 
a linear or branched chain alkyl or acyl group, or an 



10 



5 




R 
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aryl group; wherein R 2 , R 13 , and R 14 are independently the 
same or different and are H, or a linear or branched 
chain alkyl, hydroxyalkyl, alkoxyalkyl, amino alkyl, or 
aryl group; wherein R 4 is a linear or branched chain 
5 alkyl, alkoxyalkyl, hydroxyalkyl, or a linear or branched 
chain alkenylalkyl group; wherein R 5 and R 6 are 
independently the same or different and are H, OH, CI, 
Br, I, F, N0 2 , CN, NH 2 , N 3 , CF 3 , a linear or branched chain 
alkyl, alkoxy, alkoxycarbonyl, acyl, alky lsulf oxide, 

10 alkylsulfoxide, or mono- or dialkylamino group, or to- 
gether constitute a methylenedioxy group; wherein R 7 and 
R 8 are independently the same or different and are H, CN, 
CF 3 , OH, OR', OCOR', NH 2 , NHR', NR' 2 , NHCOR' , CONH 2 , 
CONHR', C0NR 2 ', COOH, COOR', CHO, COR', COSH, COSR', 

15 CO0(CH 2 ),OH or COO(CH 2 ),OR' , or a benzyl group, a linear or 
branched chain alkyl or cycloalkyl group, or are a 
heteroaryl group comprising a pyridyl, indolyl, 
indolylalkyl, quinolinyl, isoquinolinyl, pyrryl, furyl or 
thiophene group, or an aryl group having the structure: 

20 



25 




wherein R 9 and R 10 are independently the same or different 
and are H, CI, Br, I, F, OH, N0 2 , N 3 , OR*, OCOR*, OCOOR*, 
OCONHR*, NH 2 , NHR*, NR* 2 , NHCOR*, NHCOOR* or NHCONHR*, where 
R' is a linear or branched chain alkyl group, and R* is 
30 a linear or branched chain alkyl group, and q is 2, 3, 4 
or 5; wherein R 12 is H or a linear chain alkyl group; and 
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wherein n is 2, 3 or 4. In one embodiment, the invention 
provides a compound having the structure: 




10 



wherein X is C=0, CH 2 , CR* 2 , NH, NR*, NCHO, NCOR\ NOH, O or 
S, where R a isa methyl, ethyl or propyl group; wherein Q 

15 is OH, OR", SH, SR'", NH 2 , NHR" ' , NR 2 ' " , NR' 'OH, 
NR"OR"', or a linear or branched chain alkyl group, or 
an arylalkyl group, or an alkenyl or alkynyl group, or an 
aryl group, where R" is H, a linear or branched chain 
alkyl group, trialkylsilylalkyl, cyanoalkyl, or an aryl 

20 group, and R"' is a linear or branched chain alkyl 
group, or an aryl group; wherein R is H, a linear or 
branched chain alkyl or acyl group, or an aryl group; 
wherein R° and R 1 are independently the same or different 
and are H, a linear or branched chain alkyl, an 

25 alkoxyalkyl, azidoalkyl, aminoalkoxyalkyl , azido- 
alkoxyalkyl, trihaloalkoxyalky 1 , aminoalkyl, hydroxy- 
alkyl, or an aryl group, or (CH 2 ) t W, where W is NH 2 , NHR', 
NR 2 ', NHOH, N + R 3 'r, NHCOR' , N 3 , N0 2 or CH 2 W°(CH 2 ) ¥ W ! , or a 
linear or branched chain alkyl group, or an arylalkyl 

30 group, or an alkenyl or alkynyl group, or an aryl group, 
where R' is a linear or branched chain alkyl group, or an 
aryl group, where W° is O, S or NH, where W 1 is NH 2 , NHR', 
NR 2 ', NHOH, N + Rj'Z', NHCOR', N 3 or NOj, and where R' is a 
linear or branched chain alkyl group, or an aryl group, 

35 where Z" is a pharmaceutical^ acceptable counterion, and 
t is 1, 2, 3, 4, 5 or 6 and v is 2, 3, 4, 5 or 6; wherein 
R is H, a linear or branched chain alkyl or acyl group, 
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or an aryl group; wherein R 2 , R 13 , and R w are independently 
the same or different and are H, or a linear or branched 
chain alkyl, hydroxyalkyl, alkoxyalkyl, amino alkyl, or 
aryl group; wherein R 4 is a linear or branched chain 
5 alkyl, alkoxyalkyl, hydroxyalkyl , or a linear or branched 
chain alkenylalkyl group; wherein R 7 and R s are independ- 
ently the sane or different and are H, CN, CF 3 , OH, OR', 
OCOR', NH 2 , NHR' , NR' 2 , NHCOR' , CONH 2 , CONHR', CONR 2 ', 
COOH, COOR', CHO, COR' , COSH, COSR' , COO(CH 2 ) q OH or 
10 COO(CH 2 )„OR' , or a benzyl group, a linear or branched 
chain alkyl or cycloalkyl group, or are a heteroaryl 
group comprising a pyridyl, indolyl, indolylalkyl, 
quinolinyl, isoguinolinyl, pyrryl, furyl or thiophene 
group, or an aryl group having the structure: 

15 



20 




wherein R* and R 10 are independently the same or different 
and are H, CI, Br, I, F, OH, NOj, N 3 , OR*, OCOR*, OCOOR*, 
OCONHR*, NH 2 , NHR*, NR* 2 , NHCOR*, NHCOOR* or NHCONHR*, where 
R' is a linear or branched chain alkyl group, and R* is 
25 a linear or branched chain alkyl group, and q is 2, 3, 4 
or 5; wherein R" is H or a linear chain alkyl group; and 
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wherein n is 2, 3 or 4* In another embodiment, the 
invention provides a compound having the structure: 



wherein X is C=0, CH 2 , CR a 2 , NH, NR\ NCHO, NCOR\ NOH, O or 
S, where R* isa methyl, ethyl or propyl group; wherein Q 

15 is OH, OR'', SH, SR'", NH 2 , NHR' 9 9 , NRj" ' , NR ' 9 OH , 
NR"OR'", or a linear or branched chain alkyl group, or 
an arylalkyl group, or an alkenyl or alkynyl group, or an 
aryl group, where R" is H, a linear or branched chain 
alkyl group, trialkylsilylalkyl, cyanoalkyl, or an aryl 

20 group, and R'" is a linear or branched chain alkyl 
group, or an aryl group; wherein R is H, a linear or 
branched chain alkyl or acyl group, or an aryl group; 
wherein R° and R 1 are independently the same or different 
and are H, a linear or branched chain alkyl, an 

25 alkoxyalkyl, azidoalkyl, aminoalkoxyalkyl, azido- 
alkoxyalkyl, trihaloalkoxyalkyl, aminoalkyl, hydroxy- 
alkyl, or an aryl group, or (CH 2 ),W, where W is NH 2 , NHR', 
NR/, NHOH, N + R 3 'Z*, NHCOR' , N 3 , N02 or CH 2 W°(CH 2 ) V W ! , or a 
linear or branched chain alkyl group, or an arylalkyl 

30 group, or an alkenyl or alkynyl group, or an aryl group, 
where R' is a linear or branched chain alkyl group, or an 
aryl group, where W° is 0, S or NH, where W 1 is NH 2 , NHR', 
NR 2 ', NHOH, N*R 3 'Z", NHCOR' , N 3 or NOj, and where R' is a 
linear or branched chain alkyl group, or an aryl group, 

35 where Z' is a pharmaceutical ly acceptable counter ion, and 
t is 1, 2, 3, 4, 5 or 6 and v is 2, 3, 4, 5 or 6; wherein 
R 2 , R 13 , and R 14 are independently the same or different and 
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are H, or a linear or branched chain alkyl, hydroxyalkyl, 
alkoxyalkyl, amino alkyl or aryl group; wherein R 4 is a 
linear or branched chain alkyl, alkoxyalkyl, hydroxy- 
alkyl, or a linear or branched chain alkenylalkyl group; 
5 wherein R 7 and R 8 are independently the same or different 
and are H, CN, CF 3 , OH, OR', OCOR', NH 2 , NHR' , NR' 2 , 
NHCOR', CONH 2 , CONHR' , CONR 2 ' , COOH, COOR' , CHO, COR', 
COSH, COSR # , COO(CH 2 ) q OH or COO(CH 2 ) q OR' , or a benzyl 
group, a linear or branched chain alkyl or cycloalkyl 
10 group, or are a heteroaryl group comprising a pyridyl, 
indolyl, indolylalkyl, quinolinyl, isoguinolinyl, pyrryl, 
furyl or thiophene group, or an aryl group having the 
structure : 



15 




R 10 

20 wherein R 9 and R 10 are independently the same or different 
and are H, CI, Br, I, F, OH, N0 2 , N 3 , OR*", OCOR*", OCOOR 1 *, 
OCONHR*, NH 2 , NHR*, NR* 2 , NHCOR*, NHCOOR* or NHCONHR*, where 
R' is a linear or branched chain alkyl group, and R* is 
a linear or branched chain alkyl group, and q is 2, 3, 4 

25 or 5; wherein R 12 is H or a linear chain alkyl group; and 
wherein n is 2, 3 or 4. 
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The invention also provides a compound having the 
structure: 



wherein Q is OH, OR", SH, SR'", NH 2 , NHR' 9 9 , NRj' 9 9 , 
NR"OH, NR 9 9 OR ' ' ' , or a linear or branched chain alkyl 

15 group, or an arylalkyl group, or an alkenyl or alkynyl 
group, or an aryl group, where R' 9 is H, a linear or 
branched chain alkyl group, trialkylsilylalkyl, 
cyanoalkyl, or an aryl group, and R'" is a linear or 
branched chain alkyl group, or an aryl group; wherein R 

20 is H, a linear or branched chain alkyl or acyl group, or 
an aryl group; wherein R° and R 1 are independently the 
same or different and are H, a linear or branched chain 
alkyl, an alkoxyalkyl, azidoalkyl, aminoalkoxyalkyl, 
azidoalkoxyalkyl, trihaloalkoxyalkyl, aminoalkyl, 

25 hydroxyalkyl, or an aryl group, or (CH 2 ) t W, where W is NH 2 , 
NHR', NR 2 ', NHOH, N*R 3 'Z", NHCOR' , N 3 , N0 2 or CH 2 W°(CH 2 ) V W, 
or a linear or branched chain alkyl group, or an 
arylalkyl group, or an alkenyl or alkynyl group, or an 
aryl group, where R' is a linear or branched chain alkyl 

30 group, or an aryl group, where W° is 0, S or NH, where W 1 
is NH 2 , NHR' , NR 2 ', NHOH, N+R/Z", NHCOR' , N 3 or NOj, and 
where R' is a linear or branched chain alkyl group, or an 
aryl group, where T is a pharmaceutical^ acceptable 
counterion, and t is 1, 2, 3, 4, 5 or 6 and v is 2, 3, 4, 

35 5 or 6; wherein R 5 and R 6 are independently the same or 
different and are H, OH, CI, Br, I, P, N0 2 , CN, NH 2 , N 3 , 
CF 3 , a linear or branched chain alkyl, alkoxy, alkoxy- 
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carbonyl, acyl, alkylsulf oxide, alky lsulf oxide, or mono- 
or dialkylamino group, or together constitute a 
methylenedioxy group; wherein R 7 is an aryl or diarylalkyl 
group; wherein R* is H or a linear chain alkyl group; 
5 wherein j and k are independently the same or different 
and are 0, 1, 2 or 3; and wherein n is 2, 3 or 4. In one 
embodiment, the invention provides a compound having the 
structure: 



10 



15 




wherein Q is OH, OR", SH, SR'", NH 2 , NHR'", NV", 

20 NR"OH, NR"OR"', or a linear or branched chain alkyl 
group, or an arylalkyl group, or an alkenyl or alkynyl 
group, or an aryl group, where R' ' is H, a linear or 
branched chain alkyl group, trialkylsilylalkyl, 
cyanoalkyl, or an aryl group, and R'" is a linear or 

25 branched chain alkyl group, or an aryl group; wherein R 
is H, a linear or branched chain alkyl or acyl group, or 
an aryl group; wherein R° and R 1 are independently the 
same or different and are H, a linear or branched chain 
alkyl , an alkoxyalky 1 , azidoalkyl , aminoalkoxyalkyl , 

30 azidoalkoxyalkyl , trihaloalkoxyalkyl , aminoalkyl , 
hydroxyalkyl, or an aryl group, or (CH 2 ) t W, where W is NH 2 , 
NHR', NR 2 ', NHOH, N+R 3 'Z\ NHCOR' , N 3 , N0 2 or CH 2 W°(CH 2 ) V W ! , 
or a linear or branched chain alkyl group, or an 
arylalkyl group, or an alkenyl or alkynyl group, or an 

35 aryl group, where R' is a linear or branched chain alkyl 
group, or an aryl group, where W° is O, S or NH, where W 1 
is NH 2 , NHR', NR 2 ' , NHOH, N + R 3 'Z", NHCOR', N 3 or N0 2 , and 
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where R' is a linear or branched chain alkyl group, or an 
aryl group, where Z" is a pharmaceutically acceptable 
counter ion , and t is 1, 2, 3, 4, 5 or 6 and v is 2, 3, 4, 
5 or 6; wherein R is H or a linear or branched chain 
5 alkyl or acyl group, or an aryl group; wherein R 7 is an 
aryl or diarylalkyl group; wherein R 9 is a H or linear 
chain alkyl group; wherein j and k are independently the 
sane or different and are 0, 1, 2 or 3; and wherein n is 
2, 3 or 4. In another embodiment, the invention provides 
10 a compound having the structure: 



15 




R 



20 

wherein Q is OH, OR", SH, SR' ' ' , NH 2 , NHR" ' , NRj' 9 9 , 
NR 9 9 OH , NR"OR'", or a linear or branched chain alkyl 
group, or an arylalkyl group, or an alkenyl or alkynyl 
group, or an aryl group, where R' 9 is H, a linear or 

25 branched chain alkyl group, trialkylsilylalkyl, 
cyanoalkyl, or an aryl group, and R'" is a linear or 
branched chain alkyl group, or an aryl group; wherein R 
is H, a linear or branched chain alkyl or acyl group, or 
an aryl group; wherein R° and R 1 are independently the 

30 same or different and are H, a linear or branched chain 
alkyl, an alkoxyalkyl, azidoalkyl, aminoalkoxy alkyl, 
azidoalkoxyalkyl, trihaloalkoxyalkyl, aminoalkyl, 
hydroxyalkyl , or an aryl group, or (CH 2 ) t W, where W is NHj, 
NHR' , NRj', NHOH, iTR^Z, NHCOR' , N 3 , N0 2 or CH 2 W°(CH 2 ) , 

35 or a linear or branched chain alkyl group, or an 
arylalkyl group, or an alkenyl or alkynyl group, or an 
aryl group, where R' is a linear or branched chain alkyl 
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group, or an aryl group, where w° is O, S or NH, where W l 
is NH 2/ NHR', NR 2 ', NHOH, N+R 3 'Z\ NHCOR' , N 3 or NO,, and 
where R' is a linear or branched chain alkyl group, or an 
aryl group, where Z* is a pharmaceutical ly acceptable 
5 counter ion, and t is 1, 2, 3, 4, 5 or 6 and v is 2, 3, 4, 
5 or 6; wherein R is H or a linear or branched chain 
alkyl or acyl group, or an aryl group; wherein R is H or 
a linear or branched chain alkyl or acyl group, or an 
aryl group; wherein R 7 is an aryl or diarylalkyl group; 
10 wherein R 9 is H or a linear chain alkyl group; and wherein 
j and k are independently the same or different and are 
0, 1, 2 or 3. 

The invention provides a compound having the structure: 



15 



20 




25 wherein Q is OH, OR", SH, SR" ' , NH 2 , NHR' " , NR 2 "', 
NR"OH, NR"OR"', or a linear or branched chain alkyl 
group, or an arylalkyl group, or an alkenyl or alkynyl 
group, or an aryl group, where R" is H, a linear or 
branched chain alkyl group, trialkylsilylalkyl, 

30 cyanoalkyl, or an aryl group, and R'" is a linear or 
branched chain alkyl group, or an aryl group; wherein R 
is H, a linear or branched chain alkyl or acyl group, or 
an aryl group; wherein R° and R 1 are independently the 
same or different and are H, a linear or branched chain 

35 alkyl, an alkoxyalkyl, azidoalkyl, aminoalkoxyalkyl, 
azidoalkoxyalkyl, trihaloalkoxyalkyl, aminoalkyl, 
hydroxyalkyl, or an aryl group, or (CH 2 ) t W, where W is NH 2 , 
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NHR', NR 2 ', NHOH, N+R 3 'Z', NHCOR' , N 3 , N0 2 or CHj^CCHj)^ 1 , 
or a linear or branched chain alkyl group, or an 
arylalkyl group, or an alkenyl or alkynyl group, or an 
aryl group, where R' is a linear or branched chain alkyl 
5 group, or an aryl group, where W° is O, S or NH, where W 1 
is NH 2 , NHR', NR 2 ', NHOH, N + R 3 'Z", NHCOR' , N 3 or NOj, and 
where R' is a linear or branched chain alkyl group, or an 
aryl group, where 2* is a pharmaceutical ly acceptable 
counterion, and t is 1, 2, 3, 4, 5 or 6 and v is 2, 3, 4, 

10 5 or 6; wherein R 5 and R 6 are independently the same or 
different and are H, OH, CI, Br, I, F, NOj, CN, NH 2 , N 3 , 
CF 3 , a linear or branched chain alkyl, alkoxy, alkoxy- 
carbonyl, acyl, alkylsulf oxide, alkylsulf oxide, or mono- 
or dialkylamino group, or together constitute a 

15 methylenedioxy group; wherein R 7 is an aryl or diarylalkyl 
group; wherein R 9 is a linear chain alkyl group; and 
wherein j and k are independently the same or different 
and are 0, 1, 2 or 3. In one embodiment, the invention 
provides a compound having the structure: 



20 



25 




30 NR"OH, NR"OR"', or a linear or branched chain alkyl 
group, or an arylalkyl group, or an alkenyl or alkynyl 
group, or an aryl group, where R" is H, a linear or 
branched chain alkyl group, trialkylsilylalkyl, 
cyanoalkyl, or an aryl group, and R" ' is a linear or 

35 branched chain alkyl group, or an aryl group; wherein R 
is H, a linear or branched chain alkyl or acyl group, or 
an aryl group; wherein R° and R 1 are independently the 
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saxne or different and are H, a linear or branched chain 
alkyl, an alkoxyalkyl, azidoalkyl, aminoalkoxyalkyl, 
azidoalkoxyalkyl , trihaloalkoxyalkyl , aminoalkyl , 
hydroxyalkyl , or an aryl group, or (CH 2 ) t W, where W is NH 2 , 
5 NHR', NR 2 ', NHOH, N+R 3 'Z', NHCOR', N>, N0 2 or CH 2 W°(CH 2 ) V W>, 
or a linear or branched chain alkyl group, or an 
arylalkyl group, or an alkenyl or alkynyl group, or an 
aryl group, where R' is a linear or branched chain alkyl 
group, or an aryl group, where W° is 0, S or NH, where W 1 

10 is NH 2 , NHR', NR 2 ', NHOH, N+R 3 'Z", NHCOR', N 3 or N0 2 , and 
where R' is a linear or branched chain alkyl group, or an 
aryl group, where T is a pharmaceutical ly acceptable 
counterion, and t is 1, 2, 3, 4, 5 or 6 and v is 2, 3, 4, 
5 or 6; wherein R 9 is a linear chain alkyl group; and 

15 wherein j and k are independently the same or different 
and are 0, 1, 2 or 3. 

The invention also provides a compound having the 
structure: 



20 



25 




wherein Q is OH, OR", SH, SR'", NH 2 , NHR'", NR 2 / 9 9 , 
30 NR' 'OH, NR"OR"' # or a linear or branched chain alkyl 
group, or an arylalkyl group, or an alkenyl or alkynyl 
group, or an aryl group, where R" is H, a linear or 
branched chain alkyl group, trialkylsilylalkyl, 
cyanoalkyl, or an aryl group, and R' 99 is a linear or 
35 branched chain alkyl group, or an aryl group; wherein R 
is H, a linear or branched chain alkyl or acyl group, or 
an aryl group; wherein R° and R 1 are independently the 
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same or different and are H, a linear or branched chain 
alkyl , an alkoxyalky 1 , az idoalkyl , aminoalkoxyalkyl , 
azidoalkoxyalkyl , trihaloalkoxyalkyl , aminoalkyl , 
hydroxyalkyl, or an aryl group, or (CH 2 ) t W, where W is NH 2 , 
5 NHR', NR 2 ', NHOH, N + R 3 'Z\ NHCOR' , N 3 , N0 2 or CH 2 W°(CH 2 ) v W l , 
or a linear or branched chain alkyl group, or an 
arylalkyl group, or an alkenyl or alkynyl group, or an 
aryl group, where R' is a linear or branched chain alkyl 
group, or an aryl group, where W° is 0, S or NH, where W 1 

10 is NH 2 , NHR', NR 2 ', NHOH, N+R 3 'Z\ NHCOR', N 3 or NOj, and 
where R' is a linear or branched chain alkyl group, or an 
aryl group, where Z* is a pharmaceutical ly acceptable 
counterion, and t is 1, 2, 3, 4, 5 or 6 and v is 2, 3, 4, 
5 or 6; wherein X is H, OH, Cl, Br, I, F, NOj, CN, NH 2 , or 

15 CF 3 , or a linear or branched chain alkyl, alkoxy, 
alkoxycarbonyl, acyl, alkylsulf oxide, alky Isulf oxide, or 
mono- or dialkylamino group; wherein R is H or a linear 
or branched chain alkyl or acyl group, or an aryl group; 
wherein R° and R 1 are independently the same or different 

20 and are H, or a linear or branched chain alkyl, 
alkoxyalkyl , azidoalkyl , aminoalkoxyalkyl , azidoalkoxy- 
alkyl, trihaloalkoxyalkyl, aminoalkyl, or hydroxylalkyl 
group, or an aryl group; wherein R 5 and R 6 are independ- 
ently the same or different and are H, OH, Cl, Br, I, F, 

25 N0 2 , N 3 , CN, NH 2f or CF } , or a linear or branched chain 
alkyl, alkoxy, alkoxycarbonyl, acyl, alky Isulf oxide, 
alkylsulf oxide, or mono- or dialkylamino group, or 
together constitute a methylenedioxy group; wherein R 9 is 
H or a linear chain alkyl group; and wherein n is 2, 3 or 
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4. In one embodiment, the invention provides a compound 
having the structure: 

HO, 



wherein Q is OH, OR" # SH, SR'", NH 2 , NHR'", NV"# 
NR"OH, NR' 'OR' ' 9 , or a linear or branched chain alkyl 
group, or an arylalkyl group, or an alkenyl or alkynyl 
group, or an aryl group, where R' 9 is H, a linear or 
branched chain alkyl group, trialkylsilylalkyl, 
cyanoalkyl, or an aryl group, and R' 9 9 is a linear or 
branched chain alkyl group, or an aryl group; wherein R 
is H, a linear or branched chain alkyl or acyl group, or 
an aryl group; wherein R° and R 1 are independently the 
same or different and are H, a linear or branched chain 
alkyl, an alkoxyalkyl, azidoalkyl, aminoalkoxy alkyl, 
azidoalkoxyalkyl , trihaloalkoxyalkyl , aminoalkyl , 
hydroxyalkyl, or an aryl group, or (CHj^W, where W is NH 2 , 
NHR', NR 2 ' , NHOH, N*R,'Z\ NHCOR' , N 3 , H0 2 or CH 2 W°(CH 2 ) V W ! , 
or a linear or branched chain alkyl group, or an 
arylalkyl group, or an alkenyl or alkynyl group, or an 
aryl group, where R' is a linear or branched chain alkyl 
group, or an aryl group, where W° is 0, S or NH, where W 1 
is NH 2 , NHR' , NR 2 ', NHOH, N + R,'Z", NHCOR' , N 3 or N0 2 , and 
where R' is a linear or branched chain alkyl group, or an 
aryl group, where Z a is a pharmaceutical ly acceptable 
counterion, and tisl, 2, 3, 4, 5 or 6 and v is 2, 3, 4, 
5 or 6; wherein X is H, OH, Cl, Br, I, F, N0 2 , CN, NH 2 , or 
CF 3 , or a linear or branched chain alkyl, alkoxy, 
alkoxycarbonyl, acyl, alkylsulf oxide, alky lsulf oxide, or 
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mono- or dialkylamino group; wherein R is H or a linear 
or branched chain alkyl or acyl group, or an aryl group; 
wherein R° and R 1 are independently the same or different 
and are H, or a linear or branched chain alkyl, 
5 alkoxyalkyl, azidoalkyl, aminoalkoxyalkyl, azidoalkoxy- 
alkyl, trihaloalkoxyalkyl, aminoalkyl, or hydroxylalkyl 
group, or an aryl group; wherein R 9 is H or a linear chain 
alkyl group; and wherein n is 2, 3 or 4. In another 
embodiment, the invention provides a compound having the 
10 structure: 



15 




R 

20 wherein Q is OH, OR", SH, SR'", NH 2 , NHR"', NRj'", 
NR"OH, NR"OR"', or a linear or branched chain alkyl 
group, or an arylalkyl group, or an alkenyl or alkynyl 
group, or an aryl group, where R" is H, a linear or 
branched chain alkyl group, trialkylsilylalkyl, 
25 cyanoalkyl, or an aryl group, and R" ' is a linear or 
branched chain alkyl group, or an aryl group; wherein R 
is H, a linear or branched chain alkyl or acyl group, or 
an aryl group; wherein X is H, OH, CI, Br, I, F, N0 2 , CN, 
NH 2 , or CF 3 , or a linear or branched chain alkyl, alkoxy, 
30 alkoxycarbonyl, acyl, alkylsulfoxide, alky lsulf oxide, or 
mono- or dialkylamino group; wherein R is H or a linear 
or branched chain alkyl or acyl group, or an aryl group; 
wherein R° and R 1 are independently the same or different 
and are H, a linear or branched chain alkyl, an 
35 alkoxyalkyl, azidoalkyl, aminoalkoxyalkyl, azido- 
alkoxyalkyl , tr ihaloalkoxyalkyl , aminoalkyl , hydroxy- 
alkyl, or an aryl group, or (CH 2 ) t W, where W is NH 2 , NHR', 
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NRjS NHOH, N+R/Z', NHCOR' , N 3 , N0 2 or CH 2 W°(CH 2 ) V W*, or a 
linear or branched chain alkyl group, or an arylalkyl 
group, or an alkenyl or alkynyl group, or an aryl group, 
where R' is a linear or branched chain alkyl group, or an 
5 aryl group, where W° is 0, S or NH, where W* is NH 2 , NHR', 
NV* NHOH, N + R 3 'Z", NHCOR' , N 3 or N0 2 , and where R' is a 
linear or branched chain alkyl group, or an aryl group, 
where 2" is a pharmaceutical ly acceptable counterion, and 
t is 1, 2, 3, 4, 5 or 6 and v is 2, 3 r 4, 5 or 6; wherein 
10 R 9 is H or a linear chain alkyl group; and wherein n is 2, 
3 or 4. 

The invention provides a compound having the structure: 



15 



20 




R 



wherein Q is OH f OR", SH, SR'", NH 2 , NHR"', NR 2 ' ' ' , 
25 NR' 'OH, NR' 'OR' " , or a linear or branched chain alkyl 
group, or an arylalkyl group, or an alkenyl or alkynyl 
group, or an aryl group, where R" is H, a linear or 
branched chain alkyl group, trialkylsilylalkyl, 
cyanoalkyl, or an aryl group, and R'" is a linear or 
30 branched chain alkyl group, or an aryl group; wherein X 
and Y are independently the same or different and are H, 
OH, CI, Br, I, F, N0 2 , CN, NH 2 , or CF 3 , or a linear or 
branched chain alkyl, alkoxy, alkoxycarbonyl, acyl, alkyl- 
sulfoxide, alkylsulf oxide, or mono- or dialkylamino 
35 group; wherein R is H or a linear or branched chain alkyl 
or acyl group, or an aryl group; wherein R° and R 1 are 
independently the same or different and are H, a linear 
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or branched chain alkyl, an alkoxyalkyl, azidoalkyl, 
aminoalkoxyalkyl , azidoalkoxyalkyl , tr ihaloalkoxyalkyl , 
aminoalkyl, hydroxyalkyl, or an aryl group, or (CH 2 ) t W, 
where W is NH 2 , NHR' , NR 2 ', NHOH, N+R 3 'Z', NHCOR' , N 3 , NOj 
5 or CH 2 W 0 (CH 3 ) V W I , or a linear or branched chain alkyl group, 
or an arylalkyl group, or an alkenyl or alkynyl group, or 
an aryl group, where R' is a linear or branched chain 
alkyl group, or an aryl group, where W° is 0, S or NH, 
where W 1 is NH 2 , NHR', NV, NHOH, N+R 3 'Z', NHCOR' , N 3 or 

10 N0 2 , and where R' is a linear or branched chain alkyl 
group, or an aryl group, where Z' is a pharmaceutical^ 
acceptable counter ion, and tisl, 2, 3, 4, 5 or 6 and v 
is 2, 3, 4, 5 or 6; wherein R s and R 6 are independently 
the same or different and are H, OH, CI, Br, I, F, NOj, 

15 N 3 , CN, NH 2 , or CF 3 , or a linear or branched chain alkyl, 
alkoxy, alkoxycarbonyl, acyl, alkylsulf oxide, alkyl- 
sulfoxide, or mono- or dialkylamino group, or together 
constitute a methylenedioxy group; wherein R 9 is H or a 
linear chain alkyl group; and wherein n is 2, 3 or 4. In 

20 one embodiment, the invention provides a compound having 
the structure: 



25 




wherein Q is OH, OR'', SH, SR' " , NH 2 , NHR'", NR 2 "', 
NR' 'OH, NR"OR"', or a linear or branched chain alkyl 
group, or an arylalkyl group, or an alkenyl or alkynyl 
group, or an aryl group, where R" is H, a linear or 
35 branched chain alkyl group, trialkylsilylalkyl, 
cyanoalkyl # or an aryl group, and R"' is a linear or 
branched chain alkyl group, or an aryl group; wherein X 
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and Y are independently the same or different and are H, 
OH, CI, Br, I, F, N0 2 , CN, NH 2 , or CF 3 , or a linear or 
branched chain alkyl, alkoxy, alkoxycarbonyl, acyl, alkyl- 
sulf oxide, alky lsulf oxide, or mono- or dialkylamino 
5 group; wherein R is H or a linear or branched chain alkyl 
or acyl group, or an aryl group; wherein R° and R 1 are 
independently the same or different and are H, a linear 
or branched chain alkyl, an alkoxyalkyl, azidoalkyl, 
aminoalkoxyalkyl , azidoalkoxyalkyl , tr ihaloalkoxyalky 1 , 

10 aminoalkyl, hydroxyalkyl, or an aryl group, or (CH 2 ),W, 
where W is NH 2f NHR', NR 2 ', NHOH, N*R 3 'Z\ NHCOR' , N 3 , N0 2 
or CHjW^CH^W 1 , or a linear or branched chain alkyl group, 
or an arylalkyl group, or an alkenyl or alkynyl group, or 
an aryl group, where R' is a linear or branched chain 

15 alkyl group, or an aryl group, where W° is O, S or NH, 
where W 1 is NH 2 , NHR' , NRj' , NHOH, N*R 3 'Z, NHCOR' , N 3 or 
N0 2 , and where R' is a linear or branched chain alkyl 
group, or an aryl group, where T is a pharmaceutical ly 
acceptable counterion, and t is 1, 2, 3, 4, 5 or 6 and v 

20 is 2, 3, 4, 5 or 6; wherein X and Y are independently the 
same or different and are H, OH, CI, Br, I, F, N0 2 , CN, 
NH 2 , or CF 3 , or a linear or branched chain alkyl, alkoxy, 
alkoxycarbonyl, acyl, alkylsulf oxide, alkylsulf oxide, or 
mono- or dialkylamino group; wherein R 9 is H or a linear 

25 chain alkyl group; and wherein n is 2, 3 or 4. In 
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wherein Q is OH, OR", SH, SR'", NH 2 , NHR' " , NR 2 "', 
NR"OH, NR"OR"', or a linear or branched chain alkyl 
15 group, or an arylalkyl group, or an alkenyl or alkynyl 
group, or an aryl group, where R" is H, a linear or 
branched chain alkyl group, trialkylsilylalkyl, 
cyanoalkyl, or an aryl group, and R" ' is a linear or 
branched chain alkyl group, or an aryl group; wherein X 
20 and Y are independently the same or different and are H, 
OH, CI, Br, I, F, N0 2 , CN, NH 2 , or CF 3 , or a linear or 
branched chain alkyl, alkoxy, alkoxycarbonyl, acyl, alkyl- 
sulfoxide, alkylsulfoxide, or mono- or dialkylamino 
group; wherein R is H or a linear or branched chain alkyl 
25 or acyl group, or an aryl group; wherein R° and R 1 are 
independently the same or different and are H, a linear 
or branched chain alkyl, an alkoxyalkyl, azidoalkyl, 
aminoalkoxyalkyl, azidoalkoxyalkyl, trihaloalkoxy alkyl, 
aminoalkyl, hydroxyalkyl, or an aryl group, or (CH 2 ),W, 
30 where W is NH 2 , NHR', NRj' , NHOH, N*R/Z", NHCOR' , N 3 , N0 2 
or CH^CCHjJ^W 1 , or a linear or branched chain alkyl group, 
or an arylalkyl group, or an alkenyl or alkynyl group, or 
an aryl group, where R' is a linear or branched chain 
alkyl group, or an aryl group, where W° is O, S or NH, 
35 where W 1 is NH 2 , NHR', NR 2 ', NHOH, N+R/Z', NHCOR', N 5 or 
N0 2 , and where R' is a linear or branched chain alkyl 
group, or an aryl group, where Z" is a pharmaceutically 
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acceptable counter ion, and t is 1, 2, 3, 4, 5 or 6 and v 
is 2, 3, 4, 5 or 6; wherein R 9 is H or a linear chain 
alkyl group; and wherein n is 2, 3 or 4. 

5 The invention further provides a compound having the 
structure : 



10 




wherein Q is OH # OR", SH, SR"', NH 2 , NHR'", NR 2 "', 
NR"OH, NR"OR"', or a linear or branched chain alkyl 
group, or an arylalkyl group, or an alkenyl or alkynyl 

20 group, or an aryl group, where R" is H, a linear or 
branched chain alkyl group, trialkylsilylalkyl, 
cyanoalkyl, or an aryl group, and R"' is a linear or 
branched chain alkyl group, or an aryl group; wherein R° 
and R 1 are independently the sane or different and are H, 

25 a linear or branched chain alkyl, an alkoxyalkyl, azido- 
alkyl, aminoalkoxyalkyl, azidoalkoxyalkyl , 
trihaloalkoxyalkyl, aminoalkyl, hydroxyalkyl, or an aryl 
group, or (CH 2 ),W, where W is NH 2 , NHR' , NR 2 ' , NHOH, N*R 3 'Z*, 
NHCOR' , N 3 , N0 2 or CH 2 W°(CH 2 ) .W 1 , or a linear or branched 

30 chain alkyl group, or an arylalkyl group, or an alkenyl 
or alkynyl group, or an aryl group, where R' is a linear 
or branched chain alkyl group, or an aryl group, where W° 
is O, S or NH, where W is NH 2 , NHR', NR 2 ' , NHOH, N + R 3 'Z\ 
NHCOR' , N 3 or N0 2 , and where R' is a linear or branched 

35 chain alkyl group, or an aryl group, where T is a 
pharmaceutical^ acceptable counter ion, and t is 1, 2, 3, 
4, 5 or 6 and v is 2, 3, 4, 5 or 6; wherein R is H or a 
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linear or branched chain alkyl or acyl group, or an aryl 
group; wherein R 2 , R 9 and R 10 are independently the same or 
different and are H or a linear or branched chain alkyl 
group; wherein R 4 is a H or linear or branched chain 
5 alkyl, alkyloxymethyl , or alkoxyethyl group, or a 
hydroxyxnethyl or hydroxyethyl group , or a linear or 
branched chain alkenylalkyl group; wherein R 7 and R 8 are 
independently the same or different and are H, CN, CF 3 , 
OH, OR', OCOR', NH 2 , NHR', NR' 2 , NHCOR' , CONH 2 , CONHR' , 

10 CONR 2 ', COOH, COOR', CHO, COR', COSH, COSR' , COO(CH 2 ) q OH or 
COO(CH 2 ) q OR' , or a benzyl group, a linear or branched 
chain alkyl or cycloalkyl group, or are a heteroaryl 
group comprising a pyridyl, indolyl, indolylalkyl, 
quinolinyl, isoguinolinyl, pyrryl, furyl or thiophene 

15 group, or an aryl group having the structure: 



20 




R 10 

wherein R* and R 10 are independently the same or different 
and are H, CI, Br, I, F, OH, N0 2 , N 3 , OR*, OCOR*, 0C00R*, 
OCONHR*, NH 2 , NHR*, NR" 2 , NHCOR*, NHCOOR* or NHCONHR* , where 
25 R' is a linear or branched chain alkyl group, and R* is 
a linear or branched chain alkyl group, and q is 2, 3, 4 
or 5; wherein R 12 and R w are independently the same or 
different and are H or a linear chain alkyl group; and 
wherein n is 2, 3 or 4. 

30 
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Th e invention still further provides a compound having 
the structure: 




NR"OH, NR"OR"', or a linear or branched chain alkyl 
15 group, or an arylalkyl group, or an alkenyl or alkynyl 
group, or an aryl group, where R" is H, a linear or 
branched chain alkyl group, trialkylsilylalkyl, 
cyanoalkyl, or an aryl group, and R"/ is a linear or 
branched chain alkyl group, or an aryl group; wherein R 

20 is H or a linear or branched chain alkyl or acyl group, 
or an aryl group; wherein R° and R 1 are independently the 
same or different and are H, a linear or branched chain 
alkyl, an alkoxyalkyl, azidoalkyl, aminoalkoxyalkyl, 
azidoalkoxyalkyl, trihaloalkoxyalkyl, aminoalkyl, 

25 hydroxyalkyl, or an aryl group, or (CH 2 ) t W, where W is NH 2 , 
NHR', NR 2 ', NHOH, N*R,'Z\ NHCOR' , N„ N0 2 or CH 2 W°(CH 2 ),W\ 
or a linear or branched chain alkyl group, or an 
arylalkyl group, or an alkenyl or alkynyl group, or an 
aryl group, where R' is a linear or branched chain alkyl 

30 group, or an aryl group, where W° is O, s or NH, where W* 
is NH 2 , NHR' , NR 2 ', NHOH, N*R,'Z\ NHCOR', N 3 or NOj, and 
where R' is a linear or branched chain alkyl group, or an 
aryl group, where T is a pharmaceutical^ acceptable 
counterion, and t is 1, 2, 3, 4, 5 or 6 and v is 2, 3, 4, 

35 5 or 6; wherein R 7 is an aryl or diary lalkyl group; 
wherein R u is H or a linear chain alkyl group; wherein R 12 
and R" are independently the same or different and are H 
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or a linear chain alkyl group; wherein j and k are 
independently the same or different and are 0,-1, 2, 3 or 
4; and wherein n is 2, 3 or 4. 

5 The invention also provides a compound having the 
structure: 



wherein Q is OH, OR", SH, SR'", NH 2 , NHR"', NR 2 "', 
NR"OH, NR"OR"', or a linear or branched chain alkyl 
group, or an arylalkyl group, or an alkenyl or alkynyl 
20 group, or an aryj group, where R' ' is H, a linear or 
branched chain alkyl group, trialkylsilylalkyl, 
cyanoalkyl # or an aryl group, and R'" is a linear or 
branched chain alkyl group, or an aryl group; wherein R 
is H or a linear or branched chain alkyl or acyl group, 
25 or an aryl group; wherein R° and R 1 are independently the 
same or different and are H, a linear or branched chain 
alkyl, an alkoxyalkyl , azidoalkyl , aminoalkoxyalkyl , 
azidoa lkoxyalkyl , trihaloalkoxyalkyl , aminoalkyl , 
hydroxyalkyl, or an aryl group, or (CH 2 ) t W, where W is NH 2 , 
30 NHR' , NR 2 ', NHOH, N*R/Z", NHCOR', N 3 , NOj or CH 2 tf> (CH 2 ) y , 
or a linear or branched chain alkyl group, or an 
arylalkyl group, ^pr an alkenyl or alkynyl group, or an 
aryl group, where R' is a linear or branched chain alkyl 
group, or an aryl group, where W° is O, S or NH, where W 1 
35 is NH 2 , NHR' , NR 2 ' , NHOH, N+R 3 'Z', NHCOR' # N 3 or N0 2 , and 
where R' is a linear or branched chain alkyl group, or an 
aryl group, where T is a pharmaceutical^ acceptable 
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counterion, and t is 1, 2, 3, 4, 5 or 6 and v is 2, 3, 4, 
5 or 6; wherein R 2 , R 9 and R 10 are independently the same 
or different and are H or a linear or branched chain 
alkyl group; wherein R 4 is H or a linear or branched chain 
5 alkyl, alkyloxymethyl, or alkoxyethyl group, or a 
hydroxymethyl or hydroxyethyl group, or a linear or 
branched chain alkenylalkyl group; wherein R 7 and R 8 are 
independently the same or different and are H, CN, CF 3 , 
OH, OR', OCOR', NH 2 , NHR' , NR' 2 , NHCOR' , CONH 2 , CONHR' , 

10 CONR 2 ', COOH, COOR', CHO, COR', COSH, COSR' , COO(CH 2 ) q OH or 
C00(CH 2 ),0R' , or a benzyl group, a linear or branched 
chain alkyl or cycloalkyl group, or are a heteroaryl 
group comprising a pyridyl, indolyl, indolylalkyl, 
quinolinyl, isoquinolinyl, pyrryl, furyl or thiophene 

15 group, or an aryl group having the structure: 



OCONHR*, NH 2 , NHR*, NR* 2 , NHCOR*, NHCOOR* or NHCONHR^, where 
25 R' is a linear or branched chain alkyl group, and R* is 
a linear or branched chain alkyl group, and q is 2, 3, 4 
or 5; wherein R 12 and R u are independently the same or 
different and are H or a linear chain alkyl group; and 
wherein n is 0, 1, 2, 3 or 4. 



20 




30 
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In addition, the invention provides a compound having the 
structure: 



wherein Q is OH, OR", SH, SR'", NH 2 , NHR' ' ' , NR/ " # 
NR"OH, NR' 'OR' 9 9 , or a linear or branched chain alkyl 
15 group, or an arylalkyl group, or an alkenyl or alkynyl 
group, or an aryl group, where R" is H, a linear or 
branched chain alkyl group, trialkylsilylalkyl, 
cyanoalkyl, or an aryl group, and R'" is a linear or 
branched chain alkyl group, or an aryl group; wherein R 

20 is H or a linear or branched chain alkyl or acyl group, 
or an aryl group; wherein R 1 is H, a linear or branched 
chain alkyl, an alkoxyalkyl, azidoalkyl, 
aminoalkoxyalky 1 , azidoalkoxyalkyl , trihaloalkoxyalkyl , 
aminoalkyl, hydroxyalkyl, or an aryl group, or (CH 2 ) t W, 

25 where W is NH 2 , NHR', NR 2 ', NHOH, N*R 3 'r, NHCOR' , N 3 , N0 2 
or CH^fCHjKW 1 , or a linear or branched chain alkyl group, 
or an arylalkyl group, or an alkenyl or alkynyl group, or 
an aryl group, where R' is a linear or branched chain 
alkyl group, or an aryl group, where W° is 0, S or NH, 

30 where W 1 is NH 2 , NHR', NRj' , NHOH, N+R 3 'Z\ NHCOR', N 3 or 
N0 2 , and where R' is a linear or branched chain alkyl 
group, or an aryl group, where T is a pharmaceutical^ 
acceptable counter ion, and t is 1, 2, 3, 4, 5 or 6 and v 
is 2, 3, 4, 5 or 6; wherein R 2 , R 9 and R 10 are independ- 

35 ently the same or different and are a linear or branched 
chain alkyl group; wherein R 4 is a linear or branched 
chain alkyl , alkyloxymethyl, or alkoxyethyl group, or a 




10 



E 
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hydroxymethyl or hydroxyethyl group, or a linear or 
branched chain alkenylalkyl group; wherein R 7 and R s are 
independently the same or different and are H, CN, CF 3 , 
OH, OR', OCOR', NH 2 , NHR' , NR' 2 , NHCOR' , CONH 2 , CONHR', 
5 CONR 2 ', COOH, COOR', CHO, COR', COSH, COSR' , COO (CH,), OH or 
COOCCHj^OR', or a benzyl group, a linear or branched 
chain alkyl or cycloalkyl group, or are a heteroaryl 
group comprising a pyridyl, indolyl, indolylalkyl, 
guinolinyl, isoguinolinyl , pyrryl, furyl or thiophene 
10 group, or an aryl group having the structure: 



15 




R 10 

wherein R 9 and R 10 are independently the same or different 
and are H, CI, Br, I, F, OH, N0 2 , N 3 , OR*, OCOR*, OCOOR*, 
OCONHR*, NH 2 , NHR*, NR* 3 , NHCOR*, NHCOOR* or NHCONHR*, where 
20 R' is a linear or branched chain alkyl group, and R* is 
a linear or branched chain alkyl group, and q is 2, 3, 4 
or 5; wherein R 12 and R 13 are independently the same or 
different and are H or a linear chain alkyl group; 
wherein j is 1, 2, 3 or 4; and wherein n is 2, 3 or 4. 

25 
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wherein Q is OH, OR", SH, SR'", NH 2 , NHR' ' 9 , NR^ 9 9 , 
NR"OH, NR' 'OR' 9 9 , or a linear or branched chain alkyl 
15 group, or an arylalkyl group, or an alkenyl or alkynyl 
group, or an aryl group, where R" is H, a linear or 
branched chain alkyl group, trialkylsilylalkyl, 
cyanoalkyl, or an aryl group, and R'" is a linear or 
branched chain alkyl group, or an aryl group; wherein Y 
20 is -(CH 2 ).-, where n is 1, 2, 3, 4 or 5; ~(CH 2 ) b -0-(CH 2 ) k -, 
where h and k are independently the same or different and 
are 2, 3 or 4; -(CH 2 ) b -CH=CH-(CH 2 ) k -; or - (CH 2 ) h -CsC- (CH 2 ) k -, 
where h and k are independently the same or different and 
are l, 2, 3 or 4; wherein A is CH 2 , CR^, NH, NR\ NCHO, 
25 NCOR\ NOH, O or S, where R* is a methyl, ethyl or propyl 
group; wherein Z is O, NH, NCHO, NC0R\ NR\ NOR\ or CH 2 , 
where R^ is a methyl, ethyl or propyl group; wherein R is 
H or a linear or branched chain alkyl or acyl group, or 
an aryl group; wherein R° is H, a linear or branched chain 
30 alkyl, an alkoxyalkyl, azidoalkyl, aminoalkoxyalkyl, 
az idoalkoxyalkyl , trihaloalkoxy alkyl , aminoalkyl , 
hydroxyalkyl, or an aryl group, or (CH 2 ),W, where W is NH 2 , 
NHR', NR 2 ' , NHOH, N*R/Z", NHCOR ' , N 3 , N0 2 or CH 2 W°(CH 2 ) V W ! , 
or a linear or branched chain alkyl group, or an 
35 arylalkyl group, or an alkenyl or alkynyl group, or an 
aryl group , where R' is a linear or branched chain alkyl 
group, or an aryl group, where W° is O, S or NH, where W 1 
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is NH 2 , NHR' , NR 2 ', NHOH, N+R/Z*, NHCOR' , N 3 or N0 2/ and 
where R' is a linear or branched chain alkyl group, or an 
aryl group, where T is a pharmaceutical^ acceptable 
counterion, and t is 1, 2, 3, 4, 5 or 6 and v is 2, 3, 4, 
5 5 or 6; wherein R 7 and R s are independently the same or 
different and are H, CN, CF 3 , OH, OR', OCOR', NH 2 , NHR', 
NR' 2 , NHCOR', CONH 2 , CONHR', CONR// COOH, COOR', CHO, 
COR', COSH, COSR', COO(CH 2 ) q OH or C0O(CH 2 ) q OR' , or a benzyl 
group, a linear or branched chain alkyl or cycloalkyl 
10 group, or are a heteroaryl group comprising a pyridyl, 
indolyl, indolylalkyl, quinolinyl, isoquinolinyl, pyrryl, 
furyl or thiophene group, or an aryl group having the 
structure: 



20 wherein R 9 and R 10 are independently the same or different 
and are H, CI, Br, I, F, OH, N0 2 , N 3 , OR*, OCOR*, OCOOR*, 
OCONHR*, NH 2 , NHR*, NR* 2 , NHCOR*, NHCOOR* or NHCONHR*, where 
R' is a linear or branched chain alkyl group, and R* is 
a linear or branched chain alkyl group, and q is 2, 3, 4 

25 or 5; wherein R 12 and R 13 are independently the same or 
different and are H or a linear chain alkyl group; 
wherein j is 1, 2, 3 or 4; wherein n is 2, 3 or 4; and 
wherein p is 0, 1, 2 or 3. 



15 
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The invention further provides a compound having the 
structure: 



5 



10 




wherein Y is -{CH 2 ).-, where n is 1, 2, 3, 4 or 5; -(CH 2 ) h - 
0-(CH 2 ) k -, where h and k are independently the sane or 
different and are 2, 3 or 4; - ( CH 2 ) h - CH=CH- ( CH 2 ) k - ; or - 

15 (CH 2 ) h -C=C-(CH 2 ) k -, where h and k are independently the 
same or different and are 1, 2, 3 or 4; wherein 2 is O, 
NH, NCHO, NCOR, NR, NOR or CH 2 , where R is a methyl, ethyl 
or propyl group; wherein R 1 is H, CI, Br, I, F, NOa, CN, 
OH, OR 2 , OCOR 2 , NH 2 , NR 2 , NHC0R 2 , or CF 3 , where R 2 is a 

20 linear or branched chain alkyl group, or an aryl group; 
wherein R 4 is H, or a linear or branched chain alkyl 
group, or an aryl group; wherein R 7 and R* are independ- 
ently the same or different and are H, CN, CF 3 , OH, OR', 
OCOR', NH 2 , NHR', NR' 2 , NHCOR' , CONH 2 , CONHR' , CONRj' , 

25 COOH, COOR', CHO, COR', COSH, COSR' , COO(CH 2 ) q OH or 
COO(CH 2 ) q OR', or a benzyl group, a linear or branched 
chain alkyl or cycloalkyl group, or are a heteroaryl 
group comprising a pyridyl, indolyl, indolylalkyl, 
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guinolinyl, isoquinolinyl, pyrryl, furyl or thiophene 
group, or an aryl group having the structure: 




wherein R 9 and R 10 are independently the sane or different 
10 and are H, Cl, Br, I, F, OH, N0 2 , N 3 , OR*, OCOR w , OCOOR*, 
OCONHR*, NH 2 , NHR*, NR* 2 , NHCOR\ NHCOOR* or NHCONHR*, where 
R' is a linear or branched chain alkyl group, and R* is 
a linear or branched chain alkyl group, and q is 2, 3, 4 
or 5; wherein R 12 and R 13 are independently the same or 
15 different and are H or a linear chain alkyl group; and 
wherein p is 0, 1, 2 or 3, 



The invention still further provides a compound having 
the structure: 



25 




wherein A is CH 2 , CR 2 , NH, NR, NCHO, NCOR, NOH, O or S, 
30 where R is a methyl, ethyl or propyl group; wherein Y is 
~(CH 2 ) 0 -, where n is 1, 2, 3, 4 or 5; -(CH 2 ) h -0-(CH 2 ) k -, 
where h and k are independently the same or different and 
are 2, 3 or 4; -(CH 2 ) h -CH=CH-(CH 2 ) k -; or -(CH 2 ) b -tec-(CH 2 ) k -, 
where h and k are independently the same or different and 
35 are 1, 2, 3 or 4; wherein 2 is O, NH, NCHO, NCOR', NR' , 
NOR' or CH 2 , where R' is a methyl, ethyl or propyl group; 
wherein X is NH, NR", 0 or S, where R" is H or a linear 
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or branched chain alkyl or acyl group, or an aryl group; 
wherein R 4 is H, or a linear or branched chain alkyl 
group, or an aryl group; wherein R 7 and R 8 are independ- 
ently the same or different and are H, CN, CF 3 , OH, OR', 
5 OCOR', NH 2 , NHR', NR' 2 , NHCOR' , CONH 2 , CONHR' , CONR 2 ', 
COOH, COOR', CHO, COR', COSH, COSR' , COO(CH 2 ),OH or 
COO(CH 2 ) q OR' , or a benzyl group, a linear or branched 
chain alkyl or cycloalkyl group, or are a heteroaryl 
group comprising a pyridyl, indolyl, indolylalkyl, 
10 quinolinyl, isoquinolinyl, pyrryl, furyl or thiophene 
group, or an aryl group having the structure: 



15 




R 10 

wherein R 9 and R 10 are independently the same or different 
and are H, CI, Br, I, F, OH, NOj, N 3 , OR*\ OCOR*, OCOOR*, 

20 OCONHR*, NH 2 , NHR*, NR* 2 , NHCOR*, NHCOOR* or NHCONHR*, where 
R' is a linear or branched chain alkyl group, and R" is 
a linear or branched chain alkyl group, and q is 2, 3, 4 
or 5; wherein R 12 and R 13 are independently the same or 
different and are H or a linear chain alkyl group; and 

25 wherein p is 0, 1, 2 or 3. 
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10 




wherein Y is -(CH 2 ) a -, where n is 1, 2, 3, 4 or 5; -(CH 2 ) h - 
0-(CH 2 ) k -, where h and k are independently the same or 
different and are 2, 3 or 4; -(CH 2 ) h -CH=CH-(CH 2 ) k -; or - 
(CH 2 ) b -Cec-(CH 2 ) k -, where h and k are independently the 

15 sane or different and are 1, 2, 3 or 4; wherein Z is 0 # 
NH, NCHO, NCOR, NR, NOR or CH 2 , where R is a methyl, ethyl 
or propyl group; wherein X is NH, NR' , O, or S, where R' 
is H or a linear or branched chain alkyl or acyl group, 
or an aryl group; wherein R 7 and R 1 are independently the 

20 same or different and are H, CN, CF,, OH, OR', OCOR', N^, 
NHR' , NR' 2 , NHCOR', C0NH 2 , C0NHR' , CONR 2 ' , COOH, COOR' , 
CH0, COR', COSH, COSR', COO(CH 2 ) q OH or COO(CH 2 ) q OR' , or a 
benzyl group, a linear or branched chain alkyl or 
cycloalkyl group, or are a heteroaryl group comprising a 

25 pyridyl, indolyl, indolylalkyl, quinolinyl, isoquin- 
olinyl, pyrryl, furyl or thiophene group, or an aryl 
group having the structure: 



30 




R 10 

wherein R 9 and R 10 are independently the same or different 
35 and are H, CI, Br, I, F, OH, NO,, N 3 , OR**, OCOR", OCOOR*, 
OCONHR iv , NH,, NHR**, NR^j, NHCOR 1 ", NHCOOR 1 " or NHCONHR", where 
R' is a linear or branched chain alkyl group, and R™ is 
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a linear or branched chain alkyl group, and q is 2, 3, 4 
or 5; wherein R 12 and R 13 are independently the same or 
different and are H or a linear chain alkyl group; 
wherein m and n are independently the same or different 
5 and are 0 or 1; and wherein p is 0, 1, 2 or 3. 

The invention also provides a compound having the 
structure : 



10 



15 




wherein Q is OH, OR", SH, SR'", NH 2 , NHR' 9 9 , NRj' " , 
20 NR"OH, NR"OR"', or a linear or branched chain alkyl 
group, or an arylalkyl group, or an alkenyl or alkynyl 
group, or an aryl group, where R' 9 is H, a linear or 
branched chain alkyl group, trialkylsilylalkyl, 
cyanoalkyl, or an aryl group, and R' 9 9 is a linear or 
25 branched chain alkyl group, or an aryl group; wherein R 
is H or a linear or branched chain alkyl or acyl group, 
or an aryl group; wherein R° and R 1 are independently the 
same or different and are H, a linear or branched chain 
alkyl , an alkoxyalky 1 , az idoalky 1 , aminoalkoxyalkyl , 
30 azidoalkoxyalkyl, trihaloalkoxyalkyl, aminoalkyl, 
hydroxyalkyl, or an aryl group, or (CH^W, where W is NH 2 , 
NHR', NR 2 ', NHOH, N*R 3 'Z', NHCOR 9 , N 3 , N0 2 or CH 2 W°(CH 2 ) V W\ 
or a linear or branched chain alkyl group, or an 
arylalkyl group, or an alkenyl or alkynyl group, or an 
35 aryl group, where R' is a linear or branched chain alkyl 
group, or an aryl group, where W° is 0, S or NH, where W 1 
is NH 2 , NHR', NR 2 ', NHOH, N+R 3 'Z', NHCOR', N 3 or N0 2 , and 
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where R' is a linear or branched chain alkyl group, or an 
aryl group, where T is a pharmaceutical^ acceptable 
counterion, and tisl, 2, 3, 4, 5 or 6 and v is 2, 3, 4, 
5 or 6; wherein R 2 , R 9 and R 10 are independently the sane 
5 or different and are H or a linear or branched chain 
alkyl group; wherein R 4 is H or a linear or branched chain 
alkyl, alkyloxymethyl , or alkoxyethyl group, or a 
. hydroxymethyl or hydroxy ethyl group, or a linear or 
branched chain alkenylalkyl group; wherein R 7 and R 8 are 

10 independently the same or different and are H, CN, CF 3 , 
OH, OR', OCOR', NH 2 , NHR' , NR' 2 , NHCOR' , C0NH 2 , CONHR', 
CONRj', COOH, COOR', CHO, COR', COSH, COSR', C0O(CH 2 ) q OH or 
C00(CH 2 ) q 0R', or a benzyl group, a linear or branched 
chain alkyl or cycloalkyl group, or are a heteroaryl 

15 group comprising a pyridyl, indolyl, indolylalkyl, 
guinolinyl, isoguinolinyl, pyrryl, furyl or thiophene 
group, or an aryl group having the structure: 

-O* 

R 10 

wherein R 9 and R 10 are independently the same or different 
25 and are H, Cl, Br, I, F, OH, NOj, N 3 , OR*, OCOR*, OCOOR*, 
OCONHR*, NH 2 , NHR*, NR* 2 , NHCOR* , NHCOOR* or NHCONHR* , where 
R' is a linear or branched chain alkyl group, and R* is 
a linear or branched chain alkyl group, and g is 2, 3, 4 
or 5; wherein R 11 is H or a linear chain alkyl group; 
30 wherein R 12 and R 13 are independently the same or different 
and are H or a linear chain alkyl group; and wherein n is 
2, 3 or 4. 
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wherein Q is OH, OR", SH, SR'", NH 2 , NHR' 9 9 , NR/"* 
NR' 'OH, NR' 'OR' 9 9 , or a linear or branched chain alkyl 

15 group, or an arylalkyl group, or an alkenyl or alkynyl 
group, or an aryl group, where R" is H, a linear or 
branched chain alkyl group, trialkylsilylalkyl, 
cyanoalkyl, or an aryl group, and R'" is a linear or 
branched chain alkyl group, or an aryl group; wherein R° 

20 and R 1 are independently the same or different and are H, 
a linear or branched chain alkyl, an alkoxyalkyl, azido- 
alkyl , aminoa lk oxy alkyl, azidoalkoxyalky 1 , 
trihaloalkoxyalkyl, aminoalkyl, hydroxyalkyl, or an aryl 
group, or (CH 2 ) t W, where W is NH 2 , NHR', NR2' , NHOH, N+R 3 'Z*, 

25 NHCOR', N 3 , N0 2 or CH 2 W°(CH 2 ) V W ! , or a linear or branched 
chain alkyl group, or an arylalkyl group, or an alkenyl 
or alkynyl group, or an aryl group, where R' is a linear 
or branched chain alkyl group, or an aryl group, where W° 
is O, S or NH, where W 1 is NH 2 , NHR', NRj' , NHOH, N+Rj'Z', 

30 NHCOR', N 3 or N0 2 , and where R' is a linear or branched 
chain alkyl group, or an aryl group, where Z* is a 
pharmaceutical ly acceptable counterion, and t is 1, 2, 3, 
4, 5 or 6 and v is 2, 3, 4, 5 or 6; wherein R is H or a 
linear or branched chain alkyl or acyl group, or an aryl 

35 group; wherein R 7 is an aryl or diary lalkyl group; wherein 
R u is H or a linear chain alkyl group; wherein R n and R 13 
are independently the same or different and are H or a 
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linear chain alkyl group; wherein j and k are 
independently the same or different and are 0, 1, 2, 3 or 
4; and wherein n is 2, 3 or 4. 

The invention still further provides a compound having 
the structure: 



10 




wherein Q is OH, OR", SH, SR"', NH 2 , NHR'", NV"/ 
NR"OH, NR"OR"', or a linear or branched chain alkyl 
group, or an arylalkyl group, or an alkenyl or alkynyl 

20 group, or an aryl group, where R" is H, a linear or 
branched chain alkyl group, trialkylsilylalkyl, 
cyanoalkyl, or an aryl group, and R'" is a linear or 
branched chain alkyl group, or an aryl group; wherein R 1 
is H, a linear or branched chain alkyl , an alkoxyalkyl, 

25 az idoalkyl , aminoalkoxyalky 1 , az idoalkoxyalkyl , 
trihaloalkoxyalkyl, aminoalkyl, hydroxyalkyl, or an aryl 
group, or (CH 2 ) t W, where W is NH 2 , NHR' , NR/, NHOH, N*R 3 'Z*, 
NHCOR' , N 3 , N0 2 or CHjW^CHjKW 1 , or a linear or branched 
chain alkyl group, or an arylalkyl group, or an alkenyl 

30 or alkynyl group, or an aryl group, where R' is a linear 
or branched chain alkyl group, or an aryl group, where W° 
is 0, S or NH, where W l is NH 2 , NHR', NR 2 ', NHOH, N+R 3 'Z\ 
NHCOR' , Nj or N0 2 , and where R' is a linear or branched 
chain alkyl group, or an aryl group, where V is a 

35 pharmaceutical^ acceptable counterion, and t is 1, 2, 3, 
4, 5 or 6 and v is 2, 3, 4, 5 or 6; wherein R is H or a 
linear or branched chain alkyl or acyl group, or an aryl 
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group; wherein R 2 , R 9 and R 10 are independently the same or 
different and are a linear or branched chain alkyl group; 
wherein R 4 is a linear or branched chain alkyl, alkylox- 
ymethyl, or alko>cyethyl group, or a hydroxymethyl or 
5 hydroxyethyl group, or a linear or branched chain alken- 
ylalkyl group; wherein R 7 and R* are independently the 
same or different and are H, CN, CF 3 , OH, OR', OCOR' , NH 2 , 
NHR', NR' 2 , NHCOR', CONH 2 , CONHR' , CONR/ , COOH, COOR' , 
CHO, COR', COSH, COSR', COO(CH 2 ),OH or COO(CH 2 ) q OR' , or a 
10 benzyl group, a linear or branched chain alkyl or 
cycloalkyl group, or are a heteroaryl group comprising a 
pyridy 1 , indolyl , indolylalkyl , quinolinyl , isoquin- 
olinyl, pyrryl, furyl or thiophene group, or an aryl 
group having the structure: 

15 



20 




wherein R* and R 10 are independently the same or different 
and are H, CI, Br, I, F, OH, N0 2 , N 3 , OR*, OCOR*, OCOOR*, 
OCONHR*, NH 2 , NHR*, NR* 2 , NHCOR*, NHCOOR* or NHCONHR*, where 
R' is a linear or branched chain alkyl group, and R* is 
25 a linear or branched chain alkyl group, and q is 2, 3, 4 
or 5; wherein R 11 is H or a linear chain alkyl group; 
wherein R 12 and R 13 are independently the same or different 
and are H or a linear chain alkyl group; wherein j is 1, 
2, 3 or 4; and wherein n is 2, 3 or 4. 

30 
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The invention provides a compound having the structure: 



5 



10 




wherein Q is OH, OR", SH, SR'", NH 2 , NHR' ' 9 , NRj' 9 9 , 
NR"OH, NR' 'OR' ' 9 , or a linear or branched chain alkyl 
group, or an arylalkyl group, or an alkenyl or alkynyl 

15 group, or an aryl group, where R" is H, a linear or 
branched chain alkyl group, trialkylsilylalkyl, 
cyanoalkyl, or an aryl group, and R" ' is a linear or 
branched chain alkyl group, or an aryl group; wherein R° 
and R 1 are independently the sane or different and are H, 

20 a linear or branched chain alkyl, an alkoxyalkyl, azido- 
alkyl , am inoalkoxy alkyl , azidoalkoxyalkyl , 
trihaloalkoxyalkyl, aminoalkyl, hydroxyalkyl, or an aryl 
group, or (CH 2 ) t W, where W is NH 2 , NHR', NR 2 ' , NHOH, N+R/Z', 
NHCOR', N 3 , N0 2 or CHjW^CHjKW 1 , or a linear or branched 

25 chain alkyl group, or an arylalkyl group, or an alkenyl 
or alkynyl group, or an aryl group, where R' is a linear 
or branched chain alkyl group, or an aryl group, where W° 
is O, S or NH, where W 1 is NH 2 , NHR' , NR/ , NHOH, N+R 3 'Z\ 
NHCOR' , N 3 or N0 2 , and where R' is a linear or branched 

30 chain alkyl group, or an aryl group, where Z" is a 
pharmaceutical^ acceptable counterion, and t is 1, 2, 3, 
4, 5 or 6 and v is 2, 3, 4, 5 or 6; wherein R 2 , R 9 and R 10 
are independently the same or different and are H or a 
linear or branched chain alkyl group; wherein R 4 is H or 

35 a linear or branched chain alkyl, alkyloxymethyl, or 
alkoxyethyl group, or a hydroxymethyl or hydroxyethyl 
group, or a linear or branched chain alkenylalkyl group; 
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wherein R 7 and R 8 are independently the sane or different 
and are H, CN, CF 3 , OH, OR', OCOR', NH 2 , NHR' , NR' 2 , 
NHCOR', CONH 2 , CONHR' , CONRj' , COOH, COOR' , CHO, COR' , 
COSH, COSR', COO(CH 2 ),OH or C00(CH 2 ),OR' , or a benzyl 
5 group, a linear or branched chain alkyl or cycloalkyl 
group, or are a heteroaryl group comprising a pyridyl, 
indolyl, indolylalkyl, guinolinyl, isoquinolinyl, pyrryl, 
furyl or thiophene group, or an aryl group having the 
structure : 

10 



15 




wherein R» and R 10 are independently the same or different 
and are H, CI, Br, I, F, OH, NO,, N„ OR", OCOR", OCOOR", 
OCONHR", NH 2 , NHR", NR"„ NHCOR", NHCOOR^ or NHCONHR", where 
R' is a linear or branched chain alkyl group, and R* is 
20 a linear or branched chain alkyl group, and q is 2, 3, 4 
or 5; wherein R" is H or a linear chain alkyl group; 
wherein R 12 and R" are independently the same or different 
and are H or a linear chain alkyl group; and wherein n is 
2, 3 or 4. 

25 
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The invention also provides a compound having the 
structure: 



5 



10 




wherein R° is H, a linear or branched chain alkyl, an 
alkoxyalkyl, azidoalkyl, aminoalkoxyalkyl , a2ido- 
alkoxyalkyl, trihaloalkoxyalkyl, aminoalkyl, hydroxy- 
15 alkyl, or an aryl group, or (CH 2 ),W, where W is NH 2 , NHR', 
NRj', NHOH, N+Rj'Z', NHCOR' , N„ NOj or CH 2 W°(CH 2 ) V W>, or a 
linear or branched chain alkyl group, or an arylalkyl 
group, or an alkenyl or alkynyl group, or an aryl group, 
where R' is a linear or branched chain alkyl group, or an 
20 aryl group, where W° is 0, S or NH, where W 1 is NH 2 , NHR', 
NR,', NHOH, N + R 3 'Z', NHCOR', N 3 or N0 2 , and where R' is a 
linear or branched chain alkyl group, or an aryl group, 
where Z" is a pharmaceutical ly acceptable counter ion, and 
t is l, 2, 3, 4, 5 or 6 and v is 2, 3, 4, 5 or 6; wherein 
25 Y is -(CH 2 ),-, where n is 1, 2, 3, 4 or 5; -(CH 2 ) h -0-(GH 2 ) k - 
, where h and k are independently the same or different 
and are 2, 3 or 4; -(CH 2 ) k -CH=CH-(CH 2 ) k -; or -(CH 2 ) b -C=C- 
(CH 2 ) k -, where h and k are independently the same or 
different and are 1, 2, 3 or 4; wherein A is CH 2 , CR* 2 , NH, 
30 NR*, NCHO, NC0R\ NOH, O or S, where R' is a methyl, ethyl 
or propyl group; wherein Z is 0, NH, NCHO, NCOR*, NR*, 
NOR\ or CH 2 , where R» is a methyl, ethyl or propyl group; 
wherein R is H or a linear or branched chain alkyl or 
acyl group, or an aryl group.; wherein R 7 and R» are 
35 independently the same or different and are H, CN, CF 2 , 
OH, OR', OCOR', NH 2 , NHR', NR' 2 , NHCOR', CONH 2 , CONHR' , 
C0NR 2 ', COOH, COOR', CHO, COR', COSH, COSR' , COO(CH 2 ),OH or 



si - V 
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COO(CH 2 ) q OR' , or a benzyl group, a linear or branched 
chain alkyl or cycloalkyl group , or are a heteroaryl 
group comprising a pyridyl, indolyl, indolylalkyl, 
quinolinyl, isoquinolinyl, pyrryl, furyl or thiophene 
5 group, or an aryl group having the structure: 

-a 

wherein R' and R 10 are independently the same or different 
and are H, CI, Br, I, F, OH, N0 2 , N 3 , OR*", OCOR", OCOOR*, 
OCONHR*, NH 2 , NHR**, NR* 2 , NHCOR*, NHCOOR* or NHCONHR" , where 

15 R' is a linear or branched chain alkyl group, and R 1 * is 
a linear or branched chain alkyl group, and q is 2, 3, 4 
or 5; wherein R" and R" are independently the same or 
different and are H or a linear chain alkyl group; 
wherein j is l, 2, 3 or 4; wherein n is 2, 3 or 4; and 

20 wherein p is o, 1, 2 or 3. 

The invention further provides a compound having the 
structure : 




wherein X is NH, NR", O, or S, where R" is H or a 
linear or branched chain alkyl or acyl group, or an aryl 
35 group; wherein Y is -(CH 2 ).-, where n is l, 2, 3, 4 or 5; 
-(CH,) h -0-(CH 2 ) k -, where h and k are independently the same 
or different and are 2, 3 or 4; -(CH 2 )„-CH=CH-(CHj) k -; or - 
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(CH 2 ) b -CsC-(CH 2 ) k -, where h and k are independently the 
same or different and are 1, 2, 3 or 4; wherein Z is O, 
NH, NCHO, NCOR, NR, NOR or CH 2 , where R is a methyl, ethyl 
or propyl group; or an aryl group; wherein R 1 is H, Cl, 
5 Br, I, F, N0 2 , CN, OH, OR 2 , OCOR 2 , NH 2 , NR 2 , NHCORj, or CF 3 , 
where R 2 is a linear or branched chain alkyl group, or an 
aryl group; wherein R 4 is H, or a linear or branched chain 
alkyl group, or an aryl group; wherein R 7 and R 8 are 
independently the same or different and are H, CN, CF 3 , 

10 OH, OR', OCOR', NH 2 , NHR' , NR' 2 , NHCOR' , CONH 2 , CONHR', 
CONR 2 ', COOH, COOR', CHO, COR', COSH, COSR' , C00(CH 2 ) q OH or 
COO(CH 2 ) q OR' , or a benzyl group, a linear or branched 
chain alkyl or cycloalkyl group, or are a heteroaryl 
group comprising a pyridyl, indolyl, indolylalkyl , 

15 guinolinyl, isoquinolinyl, pyrryl, furyl or thiophene 
group, or an aryl group having the structure: 



20 




r1 ° 

wherein R 9 and R 10 are independently the same or different 
and are H, Cl, Br, I, F, OH, NOj, N 3 , OR*, OCOR*, OCOOR*, 

25 OCONHR*, NH 2 , NHR*, NR* 2 , NHCOR*, NHCOOR* or NHCONHR*, where 
R' is a linear or branched chain alkyl group, and R* is 
a linear or branched chain alkyl group, and q is 2, 3, 4 
or 5; wherein R 12 and R 13 are independently the same or 
different and are* H or a linear chain alkyl group; and 

30 wherein p is 0, 1, 2 or 3. 
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The invention still further provides a compound having 
the structure: 



wherein A is CH 2 , CR 2 , NH, NR, NCHO, NCOR, NOH, O or S, 
where R is a methyl, ethyl or propyl group; wherein Y is 
-(CH 2 )p-# where n is 1, 2, 3, 4 or 5; -(CH 2 ) h -0-(CH 2 ) k -, 

15 where h and k are independently the same or different and 
are 2, 3 or 4; -(CH 2 ) k -CH=CH-(CH 2 ) k -; or -(CH 2 ) h -CsC-(CH 2 ) k , 
where h and k are independently the same or different and 
are 1, 2, 3 or 4; wherein 2 is O, NH, NCHO, NCOR', NR', 
NOR' or CH 2 , where R' is a methyl, ethyl or propyl group; 

20 wherein X is NH, NR" , O, or S, where R" is H or a 
linear or branched chain alkyl or acyl group, or an aryl 
group; wherein R 4 is H, or a linear or branched chain 
alkyl group, or an aryl group; wherein R 7 and R s are 
independently the same or different and are H, CN, CF 3 , 

25 OH, OR', OCOR', NH 2 , NHR' , NR' 2 , NHCOR' , CONH 2 , CONHR', 
CONV, COOH, COOR', CHO, COR', COSH, COSR' , COO(CH 2 ) q OH or 
COO(CH 2 ) q OR' , or a benzyl group, a linear or branched 
chain alkyl or cycloalkyl group, or are a heteroaryl 
group comprising a pyridyl, indolyl, indolylalkyl, 



10 
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quinolinyl, isoquinolinyl, pyrryl, furyl or thiophene 
group, or an aryl group having the structure: 



wherein R 9 and R 10 are independently the sane or different 
10 and are H, Cl, Br, I # F, OH, N0 2 , N 3 , OR*, OCOR*, OCOOR*, 
OCONHR*, NH 2 , NHR*, NR* 2 , NHCOR*, NHC00R* or NHCONHR*, where 
R' is a linear or branched chain alkyl group, and R* is 
a linear or branched chain alkyl group, and q is 2, 3, 4 
or 5; wherein R" and R 13 are independently the same or 
15 different and are H or a linear chain alkyl group; and 
wherein p is 0, 1, 2 or 3. 

The invention also provides a compound having the 
structure : 



wherein Y is -(CH 2 ).-, where n is 1, 2, 3, 4 or 5; -(CH 2 ) fc - 
30 0-(CH 2 )k~, where h and k are independently the same or 
different and are 2, 3 or 4; -(CH 2 ) h -CH=CH-(CH 2 ) k -; or - 
(CH 2 ) b -C=C-(CH 2 ) k -, where h and k are independently the 
same or different and . are 1, 2, 3 or 4; wherein Z is 0, 
NH, NCH0, NC0R, NR, NOR or CH 2 , where R is a methyl, ethyl 
35 or propyl group; wherein X is NH, NR' , O, or S, where R' 
is H or a linear or branched chain alkyl or acyl group, 
or an aryl group; wherein R 7 and R s are independently the 
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same or different and are H, CN, CF 3 , OH, OR', OCOR', NH 2 , 
NHR', NR' 2 , NHCOR', C0NH 2 , CONHR' , CONR 2 ', COOH, COOR' , 
CHO, COR', COSH, COSR', COO(CH 2 ),OH or COO (CH 2 ),OR' , or a 
benzyl group, a linear or branched chain alkyl or 
cycloalkyl group, or are a heteroaryl group comprising a 
pyridyl, indolyl, indolylalkyl , quinolinyl, isoquin- 
olinyl, pyrryl, furyl or thiophene group, or an aryl 
group having the structure: 




15 wherein R* and R 10 are independently the same or different 
and are H, CI, Br, I, F, OH, NO,, N 3 , OR*, OCOR*, OCOOR*", 
OCONHR*, NH 2 , NHR**, NR*,, NHCOR 1 * , NHCOOR" or NHCONHR*, where 
R' is a linear or branched chain alkyl group, and R* is 
a linear or branched chain alkyl group, and q is 2, 3, 4 

20 or 5; wherein R 12 and R" are independently the same or 
different and are H or a linear chain alkyl group; 
wherein m and n are independently the same or different 
and are 0 or l; and wherein p is o, l, 2 or 3. 

25 The invention further provides a compound having the 
structure: 




R 



R 2 N R 4 



R 7 

(CH,)_ N 

f V— ( " r8 




r 

R 

wherein Q is OH, OR", SH, SR"', NH 2 , NHR'", NRj" ' , 
NR' 'OH, NR"OR'", or a linear or branched chain alkyl 
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group, or an arylalkyl group, or an alkenyl or alkynyl 
group, or an aryl group, where R" is H, a linear or 
branched chain alkyl group, trialkylsilylalkyl, 
cyanoalkyl, or an aryl group, and R'" is a linear or 
5 branched chain alkyl group, or an aryl group; wherein R°, 
R 1 and R' are independently the sane or different and are 
H, a linear or branched chain alkyl, an alkoxyalkyl, 
azidoalkyl, aminoalkoxyalkyl, azidoalkoxyalkyl, 
trihaloalkoxyalkyl, aminoalkyl, hydroxyalkyl, or an aryl 
10 group, or (CH,),W, where W is NH 2 , NHR' , NRj'/ nhoh, N+Rj'Z', 
NHCOR' , N„ NO, or CH^fCHjhW', or a linear or branched 
chain alkyl group, or an arylalkyl group, or an alkenyl 
or alkynyl group, or an aryl group, where R' is a linear 
or branched chain alkyl group, or an aryl group, where W° 
15 is O, S or NH, where W 1 is NH 2 , NHR' , NR 2 ' , NHOH, N*R 3 '2", 
NHCOR', N 3 or N0 2 , and where R' is a linear or branched 
chain alkyl group, or an aryl group, where Z" is a 
pharmaceutical^ acceptable counterion, and t is 1, 2, 3, 
4, 5 or 6 and v is 2, 3, 4, 5 or 6; wherein R is H or a 
20 linear or branched chain alkyl or acyl group, or an aryl 
group; wherein R J , R» and R 10 are independently the same or 
different and are H or a linear or branched chain alkyl 
group; wherein R 4 is H or a linear or branched chain 
alkyl, alkyloxymethyl, or alkoxyethyl group, or a 
25 hydroxymethyl or hydroxyethyl group, or a linear or 
branched chain alkenylalkyl group; wherein R 7 and R* are 
independently the same or different and are H, CN, CF 3 , 
OH, OR', OCOR', NH 2 , NHR', NR' 2 , NHCOR', CONH 2 , CONHR' , 
CONR 2 ', COOH, COOR', CHO, COR', COSH, COSR' , COO(CH 2 ),OH or 
30 COO(CH 2 ),OR', or a benzyl group, a linear or branched 
chain alkyl or cycloalkyl group, or are a heteroaryl 
group comprising a pyridyl, indolyl, indolylalkyl, 
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quinolinyl, isoquinolinyl, pyrryl, furyl or thiophene 
group, or an aryl group having the structure: 



wherein R' and R'° are independently the same or different 
10 and are H, CI, Br, I, F, OH, NO,, N,, OR", OCOR*, OCOOR*, 
0C0NHR*, NH„ NHR*, NR*„ NHCOR", NHCOOR* or NHCONHR 1 *, where 
R' is a linear or branched chain alkyl group, and R* is 
a linear or branched chain alkyl group, and q is 2, 3, 4 
or 5; wherein R" is H or a linear chain alkyl group; 
15 wherein R 12 is H or a linear chain alkyl or acyl group; 
and wherein n is 2, 3 or 4. 

In addition, the invention provides a compound having the 
structure: 



30 wherein Q is OH, OR", SH, SR'", NHj, NHR'", NR,"', 
NR' 'OH, NR"OR"', or a linear or branched chain alkyl 
group, or an arylalkyl group, or an alkenyl or alkynyl 
group, or an aryl group, where R" is H, a linear or 
branched chain alkyl group, trialkylsilylalkyl, 

35 cyanoalkyl, or an aryl group, and R'" is a linear or 
branched chain alkyl group, or an aryl group; wherein R°, 
R' and R' are independently the same or different and are 




25 



Q 




. R 
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H, a linear or branched chain alkyl, an alkoxyalkyl, 
azidoalkyl, aminoalkoxyalkyl, azidoalkoxyalkyl , 
trihaloalkoxy alkyl, aminoalkyl, hydroxyalkyl, or an aryl 
group, or (CH 2 ) t W, where W is NH 2 , NHR' , NR 2 ', NHOH, N+R 3 'Z-, 
5 NHCOR', N 3 , NOj or CH 2 W°(CH 2 ) ¥ W l , or a linear or branched 
chain alkyl group, or an arylalkyl group, or an alkenyl 
or alkynyl group, or an aryl group, where R' is a linear 
or branched chain alkyl group, or an aryl group, where w° 
is 0, S or NH, where W 1 is NH 2 , NHR', NR 2 ' / NHOH, N + R 3 'Z", 

10 NHCOR', N 3 or N0 2 , and where R' is a linear or branched 
chain alkyl group, or an aryl group, where Z* is a 
pharmaceutical^ acceptable counterion, and till, 2, 3, 
4, 5 or 6 and v is 2, 3, 4, 5 or 6; wherein R is H or a 
linear or branched chain alkyl or acyl group, or an aryl 

15 group; wherein R 7 is an aryl or diary lalkyl group; wherein 
R" is H or a linear chain alkyl group; wherein R 12 is H or 
a linear chain alkyl or acyl group; wherein j and k are 
independently the sane or different and are 0, 1, 2, 3 or 
4; and wherein n is 2, 3 or 4. 

20 

The invention also provides a compound having the 
structure: p. 



25 




wherein Q is OH, OR", SH, SR'", NH 2 , NHR'", NR/"# 
NR"OH, NR' 'OR' " , or a linear or branched chain alkyl 
group, or an arylalkyl group, or an alkenyl or alkynyl 
group, or an aryl group, where R" is H, a linear or 
35 branched chain alkyl group, trialkylsily lalkyl, 
cyanoalkyl, or an aryl group, and R" ' is a linear or 
branched chain alkyl group, or an aryl group; wherein R 1 
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and R' are independently the same or different and are H, 
a linear or branched chain alkyl, an alkoxyalkyl, azido- 
alky 1 , aminoalkoxyalkyl , azidoalkoxyalkyl , 
trihaloalkoxyalkyl, aminoalkyl, hydroxyalkyl, or an aryl 
5 group, or (CH 2 ) t W, where W is NH 2 , NHR', NRj' , NHOH, N+R 3 'Z-, 
NHCOR', Nj, N0 2 or CH 2 W°(CH 2 ) V W ! , or a linear or branched 
chain alkyl group, or an arylalkyl group, or an alkenyl 
or alkynyl group, or an aryl group, where R' is a linear 
or branched chain alkyl group, or an aryl group, where W° 
10 is O, S or NH, where W 1 is NH 2 , NHR', NR 2 ', NHOH, N+R 3 'Z\ 
NHCOR', N, or N0 2 , and where R' is a linear or branched 
chain alkyl group, or an aryl group, where Z" is a 
pharmaceutical^ acceptable counterion, and t is 1, 2, 3, 
4, 5 or 6 and v is 2, 3, 4, 5 or 6; wherein R 1 and R' are 
15 independently the same or different and are H, or a 
linear or branched chain alkyl, alkyloxymethyl , or 
alkoxyethyl group, or a hydroxymethyl or hydroxyethyl 
group, or an aryl group; wherein R 2 , R 9 and R 10 are 
independently the same or different and are H or a linear 
20 or branched chain alkyl group; wherein R 4 is H or a linear 
or branched chain alkyl, alkyloxymethyl, or alkoxyethyl 
group, or a hydroxymethyl or hydroxyethyl group, or a 
linear or branched chain alkenylalkyl group; wherein R 7 
and R s are independently the same or different and are H, 
25 CN, CF 3 , OH, OR', OCOR' , NH 2 , NHR' , NR' 2 , NHCOR', CONH 2 , 
CONHR', CONRj', COOH, COOR', CHO, COR', COSH, COSR' , 
COO(CH 2 ) q OH or COO(CH 2 ) q 0R', or a benzyl group, a linear or 
branched chain alkyl or cycloalkyl group, or are a 
heteroaryl group comprising a pyridyl, indolyl, 
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indolylalkyl, quinolinyl, isoquinolinyl, pyrryl, furyl or 
thiophene group, or an aryl group having the structure: 

R 10 

wherein R 9 and R 10 are independently the same or different 
and are H, Cl, Br, I, F, OH, NOj, N 3 , OR*, OCOR*, OCOOR*, 
OCONHR*, NH 2 , NHR*, NR* 2 , NHCOR*, NHCOOR* or NHCONHR*, where 
R' is a linear or branched chain alkyl group, and R* is 
a linear or branched chain alkyl group, and q is 2, 3, 4 
or 5; wherein R u is H or a linear chain alkyl group; 
wherein R 12 is H or a linear chain alkyl or acyl group; 
wherein j is 1, 2, 3 or 4; and wherein n is 2, 3 or 4, 

The invention further provides a compound having the 
structure: 

20 n. 



25 




10 



30 wherein Q is OH, OR", SH, SR"', NH 2 , NHR'", NV"# 
NR' 'OH, NR"OR"', or a linear or branched chain alkyl 
group, or an arylalkyl group, or an alkenyl or alkynyl 
group, or an aryl grpup, where R" is H, a linear or 
branched chain alkyl group, trialkylsilylalkyl, 

35 cyanoalkyl, or an aryl group, and R' " is a linear or 
branched chain alkyl group, or an aryl group; wherein R°, 
R 1 and R # are independently the same or different and are 
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10 



15 



20 



25 



H, a linear or branched chain alkyl, an alkoxyalkyl, 
azidoalkyl , aminoalkoxyalkyl , azidoalkoxyalkyl , 
trihaloalkoxyalkyl, aminoalkyl, hydroxyalkyl, or an aryl 
group, or (CH 2 ) t W, where W is NH 2 , NHR', NRj'* NHOH, N+R/Z", 
NHCOR', N 3 , NOj or CH 2 W°(C}l 2 )y t or a linear or branched 
chain alkyl group, or an arylalkyl group, or an alkenyl 
or alkynyl group, or an aryl group, where R' is a linear 
or branched chain alkyl group, or an aryl group, where W° 
is 0, S or NH, where W 1 is NH 2 , NHR' , NR 2 ', NHOH, N + R 3 'Z', 
NHCOR ' , N 3 or N0 2 , and where R' is a linear or branched 
chain alkyl group, or an aryl group, where Z* is a 
pharmaceutical^ acceptable counter ion, and t is 1, 2, 3, 
4, 5 or 6 and v is 2, 3, 4, 5 or 6; wherein R 2 , R 9 and R 10 
are independently the same or different and are H or a 
linear or branched chain alkyl group; wherein R 4 is H or 
a linear or branched chain alkyl, alkyloxymethyl, or 
alkoxyethyl group, or a hydroxymethyl or hydroxyethyl 
group, or a linear or branched chain alkenylalkyl group; 
wherein R 7 and R 1 are independently the same or different 
and are H, CN, CF 3 , OH, OR', OCOR' , NH 2 , NHR', NR' 2 , 
NHCOR', C0NH 2 , CONHR' , CONRj' # COOH, COOR' , CHO, COR', 
COSH, COSR', COO(CH 2 ) q OH or C00(CH 2 ) q 0R' , or a benzyl 
group, a linear or branched chain alkyl or cycloalkyl 
group, or are a heteroaryl group comprising a pyridyl, 
indolyl, indolylalkyl, quinolinyl, isoquinolinyl, pyrryl, 
furyl or thiophene group, or an aryl group having the 
structure : 



wherein R 9 and R 10 are independently the same or different 
and are H, CI, Br, I, F, OH, N0 2 , N 3 , OR*, OCOR*, 0C00R*, 
OCONHR*, NH 2 , NHR*, NR* 2 , NHCOR*, NHC00R* or NHCONHR*, where 
R' is a linear or branched chain alkyl group, and R* is 
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a linear or branched chain alkyl group, and q is 2, 3, 4 
or 5; wherein R n is H or a linear chain alkyl group; 
wherein R 12 is H or a linear chain alkyl or acyl group; 
and wherein n is 0, 1, 2, 3 or 4. 



10 



15 



20 



25 



30 



35 



The invention 
structure: 



further provides a compound having the 




wherein Y is -(CH 2 ).-, where n is l, 2, 3, 4 or 5; -(CH 2 ) h - 
0-(CH 2 ) k -, where h and k are independently the sane or 
different and are 2, 3 or 4; -(CH 2 ) h -CH=CH-(CH 2 ) k -; or - 
(CH 2 ) k -C»C-(CH 2 ) k -, where h and k are independently the 
same or different and are 1, 2, 3 or 4; wherein A is CH 2 , 
CR- 2# NH, NR\ NCHO, NC0R\ NOH, O or S, where R* is a 
methyl, ethyl or propyl group; wherein Z is O, NH, NCHO, 
NCOR b , NR b , NOR b , or CH 2 , where R b is a methyl, ethyl or 
propyl group; wherein R is H or a linear or branched 
chain alkyl or acyl group, or an aryl group; wherein R° 
and R' are independently the same or different and are H, 
a linear or branched chain alkyl, an alkoxyalkyl, azido- 
alkyl , aminoalkoxyalkyl , azidoalkoxyalky 1 , 
trihaloalkoxyalkyl, aminoalkyl, hydroxyalkyl, or an aryl 
group, or (CH 2 ),W, where W is NH 2 , NHR' , NRj' , NHOH, N*R 3 'Z", 
NHCOR', N 3 , N0 2 or CH 2 W°(CH 2 ) V W*, or a linear or branched 
chain alkyl group, or an arylalkyl group, or an alkenyl 
or alkynyl group, or an aryl group, where R' is a linear 
or branched chain alkyl group, or an aryl group, where W° 
is O, S or NH, where W 1 is NH 2 , NHR', NR 2 ' , NHOH, N*R 3 'Z-, 
NHC0R f , N 3 or N0 2 , and where R' is a linear or branched 
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chain alkyl group, or an aryl group, where Z" is a 
pharmaceutical ly acceptable counter ion, and t is 1, 2, 3, 
4, 5 or 6 and v is 2, 3, 4, 5 or 6; wherein R 7 and R 8 are 
independently the same or different and are H, CN, CF 3 , 
5 OH, OR', OCOR', NH 2 , NHR' , NR' 2 , NHCOR' , CONH 2 , CONHR' , 
CONR 2 ', COOH, COOR', CHO, COR', COSH, COSR' , COO(CH 2 ) q OH or 
C00(CH 2 ) q OR' , or a benzyl group, a linear or branched 
chain alkyl or cycloalkyl group, or are a heteroaryl 
group comprising a pyridyl, indolyl, indolylalkyl, 
10 quinolinyl, isoguinolinyl, pyrryl, furyl or thiophene 
group, or an aryl group having the structure: 



15 




wherein R 9 and R 10 are independently the same or different 
and are H, Cl, Br, I, F, OH, NOj, N 3 , OR*, OCOR*, OCOOR*, 

20 OCONHR*, NH 2 , NHR*, NR* 2 , NHCOR* , NHCOOR* or NHCONHR*, where 
R' is a linear or branched chain alkyl group, and R* is 
a linear or branched chain alkyl group, and q is 2, 3, 4 
or 5; wherein R 12 is H or a linear chain alkyl or acyl 
group; wherein j is 1, 2, 3 or 4; wherein n is 2, 3 or 4; 

25 and wherein p is 0, 1, 2 or 3. 
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The invention still further provides a compound having 
the structure: 



5 



10 




wherein X is NH, NR\ 0, or S, where R* is H or a linear 
or branched chain alkyl or acyl group, or an aryl group; 
wherein ¥ is -(CH 2 ),-, where n is 1, 2, 3, 4 or 5; -(CH 2 ) t - 

15 0-(CH 2 ) k -, where h and k are independently the sane or 
different and are 2, 3 or 4; -(CH 2 ) k -CH=CH-(CH 2 ) k -; or - 
(CH 2 ) b -Csc-(CH 2 ) k -, where h and k are independently the 
sane or different and are 1, 2, 3 or 4; wherein Z is O, 
NH, NCHO, NCOR\ NR\ N0R\ or CH 2 , where R % is a methyl, 

20 ethyl or propyl group; wherein R 4 is H, or a linear or 
branched chain alkyl group, or an aryl group; wherein R 7 
and R* are independently the same or different and are H, 
CN, CF„ OH, OR', OCOR', NH 2 , NHR' , NR' 2 , NHCOR ' , CONH 2 , 
CONHR', CONR 2 ', COOH, C00R' , CHO, COR', COSH, COSR' , 

25 COO(CH 2 ),OH or COO(CH 2 ),OR', or a benzyl group, a linear or 
branched chain alkyl or cycloalkyl group, or are a 
heteroaryl group comprising a pyridyl, indolyl, 
indolylalkyl, quinolinyl, isoquinolinyl, pyrryl, furyl or 
thiophene group, or an aryl group having the structure: 

30 



35 




wherein R 9 and R 10 are independently the same or different 
and are H, Cl, Br, I, F, OH, NOj, N 3 , OR", OCOR", OCOOR", 
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OCONHR*, NH 2 , NHR*, NRV NHCOR" , NHCOOR* or NHCONHR* , where 
R' is a linear or branched chain alkyl group, and R* is 
a linear or branched chain alkyl group, and g is 2, 3, 4 
or 5; wherein R 12 is H or a linear chain alkyl group; and 
5 wherein p is 0, 1, 2 or 3. 

The invention also provides a compound having the 
structure : 



wherein A is CH 2 , CR X 2 , NH, NR % , NCHO, NCOR*, NOH, O or S, 
where R* is a ©ethyl, ethyl or propyl group; wherein Y is 

20 ~(CH 2 ) 0 ~, where n is 1, 2, 3, 4 or 5; -(CH 2 ) D -0-(CH 2 ) k -, 
where h and k are independently the same or different and 
are 2, 3 or 4; -(CH 2 ) h -CH=CH-(CH 2 ) k -; or ~(CH 2 ) h -C5C-(CH 2 ) k -, 
where h and k are independently the same or different and 
are 1 # 2, 3 or 4; wherein 2 is O, NH, NCHO, NCOR", NR", 

25 NOR", or CH 2 , where R' ' is a methyl, ethyl or propyl 
group; wherein X is NH, NR*, O, or S, where R* is H or a 
linear or branched chain alkyl or acyl group, or an aryl 
group; wherein R 1 is H, or a methyl, ethyl or propyl 
group; wherein R 4 is H, or a linear or branched chain 

30 alkyl group, or an aryl group; wherein R 7 and R s are 
independently the same or different and are H, CN, CF 3 , 
OH, OR', OCOR', NH 2 , NHR' , NR' 2 , NHCOR' , CONH 2 , CONHR' , 
CONR 2 ', COOH, COOR', CHO, COR', COSH, COSR' , COO(CH 2 ) q OH or 
COO(CH 2 ) q OR' , or a benzyl group, a linear or branched 

35 chain alkyl or cycloalkyl group, or are a heteroaryl 
group comprising a pyridyl, indolyl, indolylalkyl, 



15 



10 
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guinolinyl, isoquinolinyl, pyrryl, furyl or thiophene 
group, or an aryl group having the structure: 

„io 

wherein R» and R 10 are independently the same or different 
10 and are H, CI, Br, I, F, OH, NO,, N„ OR*, OCOR*, OCOOR", 
OCONHR", NH 2 , NHR 1 *, NR* 2 , NHCOR*, NHCOOR* or NHCONHR", where 
R' is a linear or branched chain alkyl group, and R* is 
a linear or branched chain alkyl group, and q is 2, 3, 4 
or 5; wherein R 12 is H or a linear chain alkyl or acyl 
15 group; and wherein p is 0, l, 2 or 3. 

The invention provides a compound having the structure: 



R" 




wherein Y is -(CH 2 ).-, where n is 1, 2, 3, 4 or 5; -(CH 2 ) b - 
0-(CH 2 ) k -, where h and k are independently the same or 
different and are 2, 3 or 4; -(CH 2 ) h -CH=CH-(CH,) t -; or - 

30 (CH 2 ) h -C=C-(CH,) k -, where h and k are independently the 
same or different and are l, 2, 3 or 4; wherein Z is o, 
NH, NCHO, NCOR\ NR\ NOR\ or CH 2 , where R' is a methyl, 
ethyl or propyl group; wherein X is NH, NR", o, or S, 
where R" is H or a linear or branched chain alkyl or 

35 acyl group, or an aryl group; wherein R' is H, or a 
methyl, ethyl or propyl group; wherein R 7 and R« are 
independently the same or different and are H, CN, CF,, 
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OH, OR', OCOR', NH 2 , NHR' , NR' 2 , NHCOR' , CONH 2 , CONHR' , 
CONR 2 ', COOH, COOR', CHO, COR', COSH, COSR' , COO(CH 2 ) q OH or 
COO(CH 2 ) q OR' , or a benzyl group, a linear or branched 
chain alkyl or cycloalkyl group, or are a heteroaryl 
5 group comprising a pyridyl, indolyl, indolylalkyl, 
quinolinyl, isoquinolinyl, pyrryl, furyl or thiophene 
group, or an aryl group having the structure: 



10 




wherein R 9 and R 10 are independently the sane or different 
15 and are H, CI, Br, I, F, OH, N0 2 , N 3 , OR*, OCOR*, OCOOR*, 
OCONHR*, NH 2 , NHR*, NR* 2 , NHCOR*, NHCOOR* or NHCONHR*, where 
R' is a linear or branched chain alkyl group, and R* is 
a linear or branched chain alkyl group, and q is 2, 3, 4 
or 5; wherein R 12 is H or a linear chain alkyl or acyl 
20 group; wherein m and n are independently the same or 
different and are 0 or 1; and wherein p is 0, 1, 2 or 3. 

The invention also provides a compound having the 
structure: 



30 




35 wherein Q is OH, OR", SH, SR'", NH 2 , NHR'", NR 2 "', 
NR"OH, NR'^R"', or a linear or branched chain alkyl 
group, or an arylalkyl group, or an alkenyl or alkynyl 
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group, or an aryl group, where R" is H, a linear or 
branched chain alkyl group, trialkylsilylalkyl, 
cyanoalkyl, or an aryl group, and R'" is a linear or 
branched chain alkyl group, or an aryl group; wherein R°, 
5 and R 1 are independently the same or different and are H, 
a linear or branched chain alkyl, an alkoxyalkyl, azido- 
alkyl , am inoalkoxy alkyl , az idoa lkoxyalky 1 , 
trihaloalkoxyalkyl, aminoalkyl, hydroxyalky 1 , or an aryl 
group, or (CH^W, where W is NH 2 , NHR', NRj' , NHOH, N+R 3 'Z*, 

10 NHCOR' , N 3 , N0 2 or CH 2 W°(CH 2 ) V W' , or a linear or branched 
chain alkyl group, or an arylalkyl group, or an alkenyl 
or alkynyl group, or an aryl group, where R' is a linear 
or branched chain alkyl group, or an aryl group, where W° 
is 0, S or NH, where W 1 is NH 2 , NHR', NR 2 ', NHOH, N+R 3 'Z\ 

15 NHCOR', N 3 or N0 2 , and where R' is a linear or branched 
chain alkyl group, or an aryl group, where Z" is a 
pharmaceutical ly acceptable counter ion, and t is 1, 2, 3, 
4, 5 or 6 and v is 2, 3, 4, 5 or 6; wherein R is H or a 
linear or branched chain alkyl or acyl group, or an aryl 

20 group; wherein R° and R 1 are independently the same or 
different and are H, or a linear or branched chain alkyl 
group, or an aryl group; wherein R 2 , R 9 and R 10 are 
independently the same or different and are H or a linear 
or branched chain alkyl group; wherein R 4 is H or a linear 

25 or branched chain alkyl, alkyloxymethyl, or alkoxyethyl 
group, or a hydroxymethyl or hydroxyethyl group, or a 
linear or branched chain alkenylalkyl group; wherein R 7 
and R 1 are independently the same or different and are H, 
CN, CF 3 , OH, OR', OCOR', NH 2 , NHR', NR' 2 , NHCOR', CONH 2 , 

30 CONHR', CONR 2 ', COOH, COOR' , CHO, COR', COSH, COSR' , 
C00(CH 2 ) q 0H or C00(CH 2 )„0R' , or a benzyl group, a linear or 
branched chain alkyl or cycloalkyl group, or are a 
heteroaryl group comprising a pyridyl, indolyl, 
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indolylalkyl, quinolinyl, isoquinolinyl, pyrryl, furyl or 
thiophene group, or an aryl group having the structure: 




wherein R 9 and R 10 are independently the same or different 
10 and are H, CI, Br, I, F, OH, N0 2 , N 3 , OR*, OCOR", OCOOR*, 
OCONHR*, NH 2 , NHR*, NR* 2 , NHCOR*, NHCOOR* or NHCONHR*, where 
R' is a linear or branched chain alkyl group, and R* is 
a linear or branched chain alkyl group, and q is 2, 3, 4 
or 5; wherein R n is H or a linear chain alkyl group; 
15 wherein R 12 is H or a linear chain alkyl group; and 
wherein n is 2, 3 or 4. 



20 



25 



The invention further provides a compound having the 
structure: 




30 wherein Q is OH, OR' ' , SH, SR'", NH 2 , NHR'", NR/"* 
NR"OH, NR"OR"', or a linear or branched chain alkyl 
group, or an arylalkyl group, or an alkenyl or alkynyl 
group, or an aryl group, where R' # is H, a linear or 
branched chain alkyl group, trialkylsilylalkyl, 

35 cyanoalkyl, or an aryl group, and R" ' is a linear or 
branched chain alkyl group, or an aryl group; wherein R 
is H or a linear or branched chain alkyl or acyl group, 
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or an aryl group; wherein R° and R 1 are independently the 
same or different and are H, a linear or branched chain 
alkyl, an alkoxyalkyl, azidoalkyl, aminoalkoxyalkyl, 
a2idoalkoxyalkyl # trihaloalkoxyalkyl, aminoalkyl, 
5 hydroxyalkyl, or an aryl group, or (CH 2 ),W, where W is NH 2 , 
NHR', NR/r NHOH, N+Rj'Z", NHCOR' , N„ NO, or CH 2 W°(CH 2 ) V W>, 
or a linear or branched chain alkyl group, or an 
arylalkyl group, or an alkenyl or alkynyl group, or an 
aryl group, where R' is a linear or branched chain alkyl 

10 group, or an aryl group, where W° is O, S or NH, where W 
is NH 2 , NHR', NR 2 ', NHOH, N + R 3 'Z', NHCOR', N 2 or N0 2 , and 
where R' is a linear or branched chain alkyl group, or an 
aryl group, where Z* is a phannaceutically acceptable 
counterion, and t is 1, 2, 3, 4, 5 or 6 and v is 2, 3, 4, 

15 5 or 6; wherein R 7 is an aryl or diary lalkyl group; 
wherein R u is H or a linear chain alkyl group; wherein R ,J 
is H or a linear chain alkyl group; wherein j and k are 
independently the sane or different and are 0, 1, 2, 3 or 
4; and wherein n is 2, 3 or 4. 

20 

The invention still further provides a compound having 
the structure: 



25 



30 




wherein Q is OH, OR", SH, SR'", NH 2 , NHR"', NRj"', 
NR"OH, NR"OR"', or a linear or branched chain alkyl 
35 group, or an arylalkyl group, or an alkenyl or alkynyl 
group, or an aryl group, where R" is H, a linear or 
branched chain alkyl group, trialkylsilylalkyl, 
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cyanoalkyl, or an aryl group, and R" ' is a linear or 
branched chain alkyl group, or an aryl group; wherein R 
is H or a linear or branched chain alkyl or acyl group, 
or an aryl group; wherein R 1 is H, a linear or branched 
5 chain alkyl, an alkoxyalkyl, azidoalkyl, 
aminoalkoxyalkyl, azidoalkoxyalkyl, trihaloalkoxyalkyl, 
aminoalkyl, hydroxyalkyl, or an aryl group, or (CH 2 ),W, 
Where W is NH 2 , NHR' , NR 2 ' , NHOH, N+R/Z*, NHCOR', N 3 , N0 2 
or CH 2 W°(CH 2 ) V W I , or a linear or branched chain alkyl group, 
10 or an arylalkyl group, or an alkenyl or alkynyl group, or 
an aryl group, where R' is a linear or branched chain 
alkyl group, or an aryl group, where W° is 0, S or NH, 
where W is NH 2 , NHR', NR 2 ' , NHOH, N + R 3 'Z", NHCOR' , N 3 or 
N0 2 , and where R' is a linear or branched chain alkyl 
15 group, or an aryl group, where Z" is a pharmaceutical^ 
acceptable counterion, and tin, 2, 3, 4, 5 or 6 and v 
is 2, 3, 4, 5 or 6; wherein R J , R 9 and R 10 are independ- 
ently the same or different and are H or a linear or 
branched chain alkyl group; wherein R 4 is H or a linear or 
20 branched chain alkyl, alkyloxymethyl , or alkoxyethyl 
group, or a hydroxymethyl or hydroxyethyl group, or a 
linear or branched chain alkenylalkyl group; wherein R 7 
and R 1 are independently the same or different and are H, 
CN, CF„ OH, OR', 0C0R', NH 2 , NHR', NR' 2 , NHCOR', C0NH 2 , 
25 CO NHR ' , C0NR 2 ', COOH, COOR' , CHO, COR', COSH, COSR' , 
C00(CH 2 ),OH or COO(CH 2 ),OR', or a benzyl group, a linear or 
branched chain alkyl or cycloalkyl group, or are a 
heteroaryl group comprising a pyridyl, indolyl, 
indolylalkyl, quinolinyl, isoquinolinyl, pyrryl, furyl or 
3 0 thiophene group, or an aryl group having the structure: 




R 



10 
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wherein R' and R'° are independently the same or different 
and are H, CI, Br, I, F, OH, N0 2 , N 3 , OR", OCOR*, OCOOR", 
OCONHR", NH 2 , NHR™, NR^, NHCOR*" , NHCOOR" or NHCONHR*, where 
R' is a linear or branched chain alkyl group, and R" is 
5 a linear or branched chain alkyl group, and g is 2, 3, 4 
or 5; wherein R" is H or a linear chain alkyl group; 
wherein j is l, 2, 3 or 4; and wherein n is 2, 3 or 4. 

The invention also provides a compound having the 
10 structure: 



wherein Q is OH, OR", SH, SR'", NH 2 , NHR"', NRj" ' , 
NR' 'OH, NR"OR"', or a linear or branched chain alkyl 
group, or an arylalkyl group, or an alkenyl or alkynyl 
group, or an aryl group, where R" is H, a linear or 

25 branched chain alkyl group, trialkylsilylalkyl, 
cyanoalkyl, or an aryl group, and R'" is a linear or 
branched chain alkyl group, or an aryl group; wherein R° 
and R' are independently the same or different and are H, 
a linear or branched chain alkyl, an alkoxyalkyl, azido- 

30 alkyl, aminoalkoxyalkyl, azidoalkoxyalkyl , 
trihaloalkoxyalkyl, aainoalkyl, hydroxyalky 1 , or an aryl 
group, or (CH 2 ),W, where W is NH 2 , NHR', NR,', NHOH, N + R,'Z', 
NHCOR ' , N„ NO, or CH^CH,)^', or a linear or branched 
chain alkyl group, or an arylalkyl group, or an alkenyl 

35 or alkynyl group, or an aryl group, where R' is a linear 
or branched chain alkyl group, or an aryl group, where W° 
is 0, S or NH, where W' is NH 2 , NHR', NR 2 ' , NHOH, N + R,'Z", 
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NHCOR', N 3 or N0 2 , and where R' is a linear or branched 
chain alkyl' group, or an aryl group, where fZ" is a 
pharmaceutical^ acceptable counterion, and t is-1, 2, 3, 
4, 5 or 6 and v is 2, 3, 4, 5 or 6; wherein R 2 , R 9 and R 10 
5 are independently the same or different and are H or a 
linear or branched chain alkyl group; wherein R 4 is H or 
a linear or- branched chain alkyl, alkyloxymethyl, or 
alkoxyethyl group, s>r a hydroxymethyl or hydroxyethyl 
group, or a linear or branched chain alkenylalkyl group; 

10 wherein R 7 and R 1 are independently the same or different 
and are H, CN, CF 3 , OH, OR', OCOR' , NH 2 , NHR' , NR' 2 , 
NHCOR' , C0NH 2f CONHR' , CONRj', COOH, COOR' , CHO, COR', 
COSH, COSR', COO(CH 2 ) q OH or COO(CH 2 ) q OR' , or a benzyl 
group, a linear or branched chain alkyl or cycloalkyl 

15 group, or are a heteroaryl group comprising a pyridyl, 
indolyl, indolylalkyl, quinolinyl, isoquinolinyl, pyrryl, 
furyl or thiophene group, or an aryl group having the 
structure : 



20 




B 10 

25 wherein R* and R 10 are independently the same or different 
and are H, CI, Br, I, F, OH, N0 2 , N 3 , OR*, OCOR*, OCOOR*, 
OCONHR*, NH 2 , NHR*, NR* 2 , NHCOR* , NHC00R* or NHCONHR* , where 
R' is a linear or branched chain alkyl group, and R* is 
a linear or branched chain alkyl group, and q is 2, 3, 4 

30 or 5; wherein R n is H or a linear chain alkyl group; 
wherein R 12 is H or a linear chain alkyl or acyl group; 
and wherein n is 0,«i, 2, 3 or 4. 
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wherein Y is -(CH 2 ) B -, where n is 1, 2, 3, 4 or 5; -(CH 2 ) k - 
0-(CHj) k -, where h and k are independently the same or 

15 different and are 2, 3 or 4? -(CH 2 ) b -CH=CH-(CH 2 ) k -; or - 
(CH 2 ) h -CsO(CH 2 ) k -, where h and k are independently the 
same or different and are 1, 2, 3 or 4; wherein A is CH 2 , 
CR' 2/ NH, NR', NCHO, NCOR' , NOH, O or S, where R' is a 
methyl, ethyl or propyl group; wherein Z is O, NH, NCHO, 

20 NCOR", NR", NOR", or CH 2 , where R" is a methyl, ethyl 
or propyl group; wherein R is H or a linear or branched 
chain alkyl or acyl group, or an aryl group; wherein R° is 
H, a linear or branched chain alkyl, an alkoxyalkyl, 
azidoalkyl, aminoalkoxyalkyl, azidoalkoxyalkyl, 

25 trihaloalkoxyalkyl, aminoalkyl, hydroxyalkyl, or an aryl 
group, or (CH 2 ),W, where W is NH 2 , NHR' , NR 2 ', NHOH, N+Rj'Z'* 
NHCOR', N„ NO, or CH 2 W°(CH 2 ) r W\ or a linear or branched 
chain alkyl group, or an arylalkyl group, or an alkenyl 
or alkynyl group, or an aryl group, where R' is a linear 

30 or branched chain alkyl group, or an aryl group, where W° 
is O, S or NH, where W is NH 2 , NHR', NR 2 ', NHOH, N+Rj'Z", 
NHCOR' , N 3 or N0 2 , and where R' is a linear or branched 
chain alkyl group, or an aryl group, where Z" is a 
pharmaceutical^ acceptable counter ion, and t is 1, 2, 3, 

35 4, 5 or 6 and v is 2, 3, 4, 5 or 6; wherein R 7 and R s are 
independently the same or different and are H, CN, CF„ 
OH, OR', OCOR', NH 2 , NHR', NR' 2 , NHCOR', CONH 2 , CONHR', 
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CONR 2 ', COOH, COOR', CHO, COR' , COSH, COSR' , COO(CH 2 ),OH or 
COO(CH 2 ),OR' , or a benzyl group, a linear or branched 
chain alkyl or cycloalkyl group, or are a heteroaryl 
group comprising a pyridyl, indolyl, indolylalky 1 , 
5 quinolinyl, isoquinolinyl, pyrryl, furyl or thiophene 
group, or an aryl group having the structure: 



10 




R 10 

wherein R 9 and R 10 are independently the same or different 
and are H, CI, Br, I, F, OH, N0 2 , N 3 , OR*, OCOR*, OCOOR*", 
15 OCONHR", NH„ NHR™ , NR* 2 , NHCOR** , NHCOOR" or NHCONHR" , where 
R' is a linear or branched chain alkyl group, and R* is 
a linear or branched chain alkyl group, and q is 2, 3, 4 
or 5; wherein R ,? is H or a linear chain alkyl group; 
wherein j is 1, 2, 3 or 4; and wherein p is 0, 1, 2 or 3. 

20 

The invention also provides a compound having the 
structure: 



25 



30 




wherein X is NH, NR' ' , O or S, where R" is H or a linear 
or branched chain alkyl or acyl group, or an aryl group; 
wherein Y is -(CH 2 ) 0 -, where n is 1, 2, 3, 4 or 5; -(CH 2 ) h - 
35 0-(CH 2 ) k -, where h and k are independently the same or 
different and are 2, 3 or 4; -(CH 2 ) b -CH=CH-(CH 2 ) k -; or - 
(CH 2 )„-CeC-(CH 2 ) k -, where h and k are independently the 
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same or different and are 1, 2, 3 or 4; wherein Z is O, 
NH, NCHO, NCOR, NR' , NOR' or CH 2 , where R' is a methyl, 
ethyl or propyl group; wherein R l is H, CI, Br, I, F, NO,, 
cn, OH, OR 2 , OCOR 2 , NH 2 , NR 2 , NHCORj, or CF 3 , where R 2 is a 
5 linear or branched chain alkyl group, or an aryl group; 
wherein R 4 is H, or a linear or branched chain alkyl 
group, or an aryl group; wherein R 7 and R* are independ- 
ently the same or different and are H, CN, CF 3 , OH, OR', 

OCOR', NH 2 , NHR', NR' 2/ NHCOR' , CONH 2 , CONHR' , CONR/, 
10 COOH, COOR', CHO, COR', COSH, COSR' , COO(CH 2 ),OH or 
C00(CH 2 ),0R', or a benzyl group, a linear or branched 
chain alkyl or cycloalkyl group, or are a heteroaryl 
group comprising a pyridyl, indolyl, indolylalkyl, 
quinolinyl, isoquinolinyl, pyrryl, furyl or thiophene 
15 group, or an aryl group having the structure: 

R io 

wherein R 9 and R 10 are independently the same or different 
and are H, Cl f Br, I, F, OH, N0 2 , N 3 , OR*, OCOR**, OCOOR\ 
OCONHR\ NH 2 , NHR*, NRV NHCOR*, NHCOOR" or NHCONHR*, where 
25 R' is a linear or branched chain alkyl group, and R* is 
a linear or branched chain alkyl group, and q is 2, 3, 4 
or 5; wherein R IJ is H or a linear chain alkyl group; and 
wherein p is 0, l r 2 or 3. 
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10 



15 



20 



25 



The invention further provides a compound having the 
structure : 



30 




I J p K 8 

wherein A is CH 2 , CR„ NH, NR, NCHO, NCOR, NOH, O or S, 
where R is a methyl, ethyl or propyl group; wherein Y is 
-(CH 2 ) D -, where n is 1, 2, 3, 4 or 5; -(CH 2 ) h -0-(CH 2 ) t -, 
where h and k are independently the same or different and 
are 2, 3 or 4; - (CH 2 ) k -CH=CH-( CH 2 ) k -; or - (CH 2 ) k -CsC- (CH 2 ) k , 
where h and k are independently the same or different and 
are 1, 2, 3 or 4; wherein Z is 0, NH, NCHO, NCOR', NR', 
NOR' or CH 2 , where R' is a methyl, ethyl or propyl group; 
wherein X is NH, NR" , O or S, where R" is H or a linear 
or branched chain alkyl or acyl group, or an aryl group; 
wherein R 4 is H, or a linear or branched chain alkyl 
group, or an aryl group; wherein R 7 and R* are independ- 
ently the same or different and are H, CN, CF 3 , OH, OR', 
OCOR', NH 2 , NHR', NR' 2 , NHCOR', C0NH 2 , CONHR' , C0NR 2 ' , 
COOH, COOR', CHO, COR', COSH, COSR' , COO(CH 2 ),OH or 
COO(CH 2 ) q OR', or a benzyl group, a linear or branched 
chain alkyl or cycloalkyl group, or are a heteroaryl 
group comprising a pyridyl, indolyl, indolylalkyl, 
quinolinyl, isoguinolinyl, pyrryl, furyl or thiophene 
group, or an aryl group having the structure: 



35 
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wherein R 9 and R 10 are independently the same or different 
and are H, CI, Br, I, F, OH, N0 2 , N 3 , OR*, OCOR*, OCOOR*, 
OCONHR*, NH 2 , NHR*, NR* 2 , NHCOR*, NHCOOR* or NHCONHR" , where 
R' is a linear or branched chain alkyl group, and R* is 
5 a linear or branched chain alkyl group, and q is 2, 3, 4 
or 5; wherein R 12 is H or a linear chain alkyl group; and 
wherein p is 0, 1, 2 or 3. 

The invention provides a compound having the structure: 
10 n 



15 




wherein Y is -(CH 2 ) B -, where n is 1, 2, 3, 4 or 5; -(CH 2 ) 0 - 
20 0-(CH 2 ) k -, where h and k are independently the same or 
different and are 2, 3 or 4; - (CH 2 ) 0 -CH=CH-(CH 2 ) k -; or - 
(CH 2 ) b -C=C-(CH 2 ) k -, where h and k are independently the 
same or different and are 1, 2, 3 or 4; wherein Z is O, 
NH, NCHO, NCOR, NR, NOR or CH 2 , where R is a methyl, ethyl 
25 or propyl group; wherein X is NH, NR', O, or S, where R' 
is H or a linear or branched chain alkyl or acyl group, 
or an aryl group; wherein R 7 and R* are independently the 
same or different and are H, CN, CF 3 , OH, OR', OCOR' , NH 2 , 
NHR', NR' 2 , NHCOR' , C0NH 2 , CONHR' , CONR 2 ' , COOH, COOR', 
30 CHO, COR', COSH, COSR' , COO(CH 2 ) q OH or COO(CH 2 ) q OR' , or a 
benzyl group, a linear or branched chain alkyl or 
cycloalkyl group, or are a heteroaryl group comprising a 
pyridyl, indolyl, indolylalkyl, quinolinyl, isoquin- 
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olinyl, pyrryl, furyl or thiophene group, or an aryl 
group having the structure: 




wherein R 9 and R 10 are independently the same or different 
10 and are H, CI, Br, I, F, OH, NOj, N 3 , OR*, OCOR*, OCOOR*, 
OCONHR*, NH 2 , NHR*, NR* 2 , NHCOR", NHCOOR* or NHCONHR*, where 
R' is a linear or branched chain alkyl group, and R* is 
a linear or branched chain alkyl group, and q is 2, 3, 4 
or 5; wherein R 12 is H or a linear chain alkyl group; 
15 wherein m and n are independently the sane or different 
and are 0 or 1; and wherein p is 0, 1, 2 or 3. 

The invention also provides a compound having the 
structure: 



12 




30 wherein B is CH or N; wherein Q is OH, OR", SH, SR'", 
NH 2 , NHR"', NR 2 "', NR"0H, NR"OR"', or a linear or 
branched chain alkyl group, or an arylalkyl group, or an 
alkenyl or alkynyl group, or an aryl group, where R" is 
H, a. linear or branched chain alkyl group, 

35 trialkylsilylalkyl, cyanoalkyl, or an aryl group, and 
R'" is a linear or branched chain alkyl group, or an 
aryl group; wherein R° and R 1 are independently the same 
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or different and are H, a linear or branched chain alkyl, 
an alkoxyalkyl, azidoalkyl, aminoalkoxyalkyl, azido- 
alkoxyalkyl, trihaloalkoxyalkyl, aminoalkyl, hydroxy- 
alkyl, or an aryl group, or (CH 2 ) t W, where W is NH 2 , NHR', 
5 NR 2 ', NHOH, N+R 3 'Z*, NHCOR' , N 3 , N0 2 or CH 2 W°(CH 2 ) V W*, or a 
linear or branched chain alkyl group, or an arylalkyl 
group, or an alkenyl or alkynyl group, or an aryl group, 
where R' is a linear or branched chain alkyl group, or an 
aryl group, where W° is 0, S or NH, where W 1 is NH 2 , NHR', 

10 NR 2 ', NHOH, N+R 3 'Z\ NHCOR', N 3 or N0 2 , and where R' is a 
linear or branched chain alkyl group, or an aryl group, 
where Z is a pharmaceutical^ acceptable counterion, and 
t is 1, 2, 3, 4, 5 or 6 and v is 2, 3, 4, 5 or 6; wherein 
R is H or a linear or branched chain alkyl or acyl group, 

15 or an aryl group; wherein R 2 , R* and R 10 are independently 
the sane or different and are H or a linear or branched 
chain alkyl group; wherein R 4 is H or a linear or branched 
chain alkyl, alkyloxymethyl, or alkoxyethyl group, or a 
hydroxymethyl or hydroxyethyl group, or a linear or 

20 branched chain alkenylalkyl group; wherein R 7 and R* are 
independently the same or different and are H, CN, CF 3 , 
OH, OR', OCOR', NH 2 , NHR' , NR' 2 , NHCOR' , CONH 2 , CONHR' , 
CONRj' , COOH, COOR', CHO, COR', COSH, COSR' , COO(CH 2 ) q OH or 
C00(CH 2 ) q 0R', or a benzyl group, a linear or branched 

25 chain alkyl or cycloalkyl group, or are a heteroaryl 
group comprising a pyridyl, indolyl, indolylalkyl, 
quinolinyl, isoquinolinyl, pyrryl, furyl or thiophene 
group, or an aryl group having the structure: 



35 wherein R 9 and R 10 are independently the same or different 
and are H, CI, Br, I, F, OH, N02, N 3 , OR*, OCOR*, OCOOR*, 
OCONHR*, NH 2 , NHR*, NR* 2 , NHCOR*, NHCOOR* or NHCONHR* , where 



30 
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R' is a linear or branched chain alkyl group, and R* is 
a linear or branched chain alkyl group, and q is 2, 3, 4 
or 5; wherein R" is H or a linear chain alkyl group; 
wherein R 12 is H or a linear chain alkyl group; and 
5 wherein n is 2, 3 or 4. 

The invention further provides a compound having the 
structure : 




wherein B is CH or N; wherein Q is OH, OR", SH, SR'", 
20 NH 2 , NHR'", NR 2 "', NR' 'OH, NR"OR"', or a linear or 
branched chain alkyl group, or an arylalkyl group, or an 
alkenyl or alkynyl group, or an aryl group, where R" is 
H, a linear or branched chain alkyl group, 
trialkylsilylalkyl, cyanoalkyl, or an aryl group, and 
25 R'." is a linear or branched chain alkyl group, or an 
aryl group; wherein R° and R 1 are independently the sane 
or different and are H, a linear or branched chain alkyl, 
an alkoxyalkyl, azidoalkyl, aminoalkoxyalkyl, azido- 
alkoxyalkyl, trihaloalkoxyalkyl, aminoalkyl, hydroxy- 
30 alkyl, or an aryl group, or (CH 2 ),w, where w is NH 2 , NHR', 
NR 2 ', NHOH, N*R,'2-, NHCOR' , N„ NO, or CH 2 W°(CH 2 ) V W\ or a 
linear or branched chain alkyl group, or an arylalkyl 
group, or an alkenyl or alkynyl group, or an aryl group, 
where R' is a linear or branched chain alkyl group, or an 
35 aryl group, where W° is O, S or NH, where W» is NH 2 , NHR', 
NR 2 ', NHOH, N*R 3 'Z-, NHCOR', N, or N0 2 , and where R' is a 
linear or branched chain alkyl group, or an aryl group, 
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where 2* is a pharmaceutical^ acceptable counterion, and 
t is 1, 2, 3, 4, 5 or 6 and v is 2, 3, 4, 5 or 6; wherein 
R 7 is an aryl or diary lalkyl group; wherein R u is a linear 
chain alkyl group; wherein R n is H or a linear chain 
5 alkyl group; wherein j and k are independently the same 
or different and are 0, l, 2, 3 or 4; and wherein n is 2, 
3 or 4. 

The invention still further provides a compound having 
10 the structure: 

E 



15 




wherein B is CH or N; wherein Q is OH, OR", SH, SR'", 
NH 2 , NHR'", NR 2 "', NR"0H, NR"OR"', or a linear or 
branched chain alkyl group, or an arylalkyl group, or an 
alkenyl or alkynyl group, or an aryl group, where R" is 

25 H, a linear or branched chain alkyl group, trialkyl- 
silylalkyl, cyanoalkyl, or an aryl group, and R'" is a 
linear or branched chain alkyl group, or an aryl group; 
wherein R 1 is H, a linear or branched chain alkyl, an 
alkoxyalkyl, azidoalkyl, aminoalkoxyalkyl, azido- 

30 alko)cyalkyl , trihaloalkoxyalkyl , aminoalkyl , hydroxy- 
alkyl, or an aryl group, or (CH 2 ) t w, where W is NH 2 , NHR', 
NR 2 ', NHOH, N*R 3 'Z\ NHCOR' , N 3 , N0 2 or CH 2 W°(CH 2 ) V W, or a 
linear or branched chain alkyl group, or an arylalkyl 
group, or an alkenyl or alkynyl group, or an aryl group, 

35 where R' is a linear or branched chain alkyl group, or an 
aryl group, where W° is 0, S or NH, where W 1 is NH 2 , NHR' , 
NR 2 ', NHOH, N+R 3 'Z", NHCOR' , N 3 or N0 2 , and where R' is a 
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linear or branched chain alkyl group # or an aryl group, 
where Z' is a pharmaceutical ly acceptable counterion, and 
t is 1, 2, 3, 4, 5 or 6 and v is 2, 3, 4, 5 or 6; wherein 
R is H or a linear or branched chain alkyl or acyl group, 
5 or an aryl group; wherein R 2 , R 9 and R 10 are independently 
the same or different and are H or a linear or branched 
chain alkyl group; wherein R 4 is H or a linear or branched 
chain alkyl, alkyloxymethyl, or alkoxyethyl group, or a 
hydroxymethyl or hydroxyethyl group, or a linear or 

10 branched chain alkenylalkyl group; wherein R 7 and R s are 
independently the same or different and are H, CN, CF 3 , 
OH, OR', OCOR', NH 2 , NHR' , NR' 2 , NHCOR' , C0NH 2 , CONHR' , 
CONR 2 ', COOH, COOR', CHO, COR', COSH, COSR' , COO(CH 2 ) q OH or 
COO(CH 2 ) <l OR # , or a benzyl group, a linear or branched 

15 chain alkyl or cycloalkyl group, or are a heteroaryl 
group comprising a pyridyl, indolyl, indolylalkyl, 
quinolinyl, isoquinolinyl, pyrryl, furyl or thiophene 
group, or an aryl group having the structure: 



20 




R 10 

25 wherein R 9 and R 10 are independently the same or different 
and are H, CI, Br, I, F, OH, N0 2 , N 3 , OR*, OCOR*, OCOOR*, 
OCONHR*, NH 2 , NHR*, NR 1 ^, NHCOR* , NHCOOR* or NHCOMHR*, where 
R' is a linear or branched chain alkyl group, and R" is 
a linear or branched chain alkyl group, and q is 2, 3, 4 

30 or 5; wherein R 11 is H or a linear chain alkyl group; 
wherein R 12 is H or a linear chain alkyl group; wherein j 
is 1, 2, 3 or 4; and wherein n is 2, 3 or 4. 
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The invention also provides a compound having the 
structure: 



wherein B is CH or N; wherein Q is OH, OR", SH, SR"', 
NH 2 , NHR'", Nfy' 9 9 , NR"OH, NR"OR"', or a linear or 
15 branched chain alkyl group, or an arylalkyl group, or an 
alkenyl or alkynyl group, or an aryl group, where R" is 
H, a linear or branched chain alkyl group, trialkyl- 
silylalkyl, cyanoalkyl, or an aryl group, and R"' is a 
linear or branched chain alkyl group, or an aryl group; 
20 wherein R° and R 1 are independently the same or different 
and are H, a linear or branched chain alkyl, an 
alkoxyalkyl , azidoalkyl , ami noalkoxy alkyl , azido- 
alkoxyalkyl , tr ihaloalkoxyalkyl , aminoalkyl , hydroxy- 
alkyl, or an aryl group, or (CH 2 ) t W, where W is NH 2 , NHR', 
25 NR 2 ', NHOH, N + R 3 'Z-, NHCOR' , N„ N0 2 or CH 2 W°(CH 2 ) V W* , or a 
linear or branched chain alkyl group, or an arylalkyl 
group, or an alkenyl or alkynyl group, or an aryl group, 
where R' is a linear or branched chain alkyl group, or an 
aryl group, where W° is O, S or NH, where W 1 is NH 2 , NHR', 
30 NR 2 ', NHOH, N+R 3 'Z', NHCOR' , N, or N0 2 , and where R' is a 
linear or branched chain alkyl group, or an aryl group, 
where V is a pharmaceutical^ acceptable counter ion, and 
t is 1, 2, 3, 4, 5 or 6 and v is 2, 3, 4, 5 or 6; wherein 
R is H or a linear or branched chain alkyl or acyl group, 
35 or an aryl group; wherein R 2 , R 9 and R 10 are independently 
the same or different and are H or a linear or branched 
chain alkyl group; wherein R 4 is H or a linear or branched 




5 



Q' 



10 



R 
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chain alkyl, alkyloxynethyl, or alkoxyethyl group, or a 
hydroxynethyl or hydroxyethyl group, or a linear or 
branched chain alkenylalkyl group; wherein R 7 and R 8 are 
independently the sane or different and are H, CN, CF 3 , 
5 OH, OR' , OCOR', NH 2 , NHR' , NR' 2 , NHCOR' , CONH 2 , CONHR' , 
CONR 2 ', COOH, COOR', CHO, COR' , COSH, COSR' , COO(CH 2 ) q OH or 
COO(CH 2 ) q OR' , or a benzyl group, a linear or branched 
chain alkyl or cycloalkyl group, or are a heteroaryl 
group comprising a pyridyl, indolyl, indolylalkyl, 
10 guinolinyl, isoquinolinyl, pyrryl, furyl or thiophene 
group, or an aryl group having the structure: 



15 




R 10 

wherein R 9 and R 10 are independently the sane or different 
and are H, CI, Br, I, F, OH, N0 2 , N 3 , OR*, OCOR*, OCOOR*, 

20 OCONTO", NH 2 , NHR*, NR* 2 , NHCOR* , NHCOOR* or NHCONHR*, where 
R' is a linear or branched chain alkyl group, and R* is 
a linear or branched chain alkyl group, and q is 2, 3, 4 
or 5; wherein R u is H or a linear chain alkyl group; 
wherein R 12 is H or a linear chain alkyl or acyl group; 

25 and n is 2, 3 or 4. 
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wherein A is CH„ CR„ NH, NR, NCHO, NCOR, NOH, 0 or S, 
where R is a methyl, ethyl or propyl group; wherein B is 
15 CH or N; wherein Y is -(CH,).-, where n is l, 2, 3, 4 or 
5; -(CH,) k -0-(CH,) k -, where h and k are independently the 
same or different and are 2, 3 or 4; -(CH 2 ) k -CH=CH-(CH 2 ) k -; 
or -(CHj) h -CHC-(CHj) k -, where h and k are independently the 
same or different and are l, 2, 3 or 4; wherein Z is O, 
20 NH, NCHO, NCOR, NR, NOR or CH„ where R is a methyl, ethyl 
or propyl group; wherein R° is H, a linear or branched 
chain alkyl, an alkoxyalkyl, azidoalkyl, 
aminoalkoxyalkyl, azidoalkoxyalkyl, trihaloalkoxyalkyl, 
aminoalkyl, hydroxyalkyl, or an aryl group, or (CH 2 ),W, 
25 where W is NH 2 , NHR', NR,' , NHOH, N*R,'Z\ NHCOR' , N„ N0 2 
or CH 2 w°(CH 2 ),W', or a linear or branched chain alkyl group, 
or an arylalkyl group, or an alkenyl or alkynyl group, or 
an aryl group, where R' is a linear or branched chain 
alkyl group, or an aryl group, where W° is 0, S or NH, 
30 where W' is NH 2 , NHR', NR 2 ' , NHOH, N*R 3 'Z\ NHCOR' , N 3 or 
NO,, and where R' is a linear or branched chain alkyl 
group, or an aryl group, where Z" is a pharmaceutically 
acceptable counter ion,- and tisl, 2, 3, 4, 5 or 6 and v 
is 2, 3, 4, 5 or 6; wherein R is H or a linear or 
35 branched chain alkyl or acyl group, or an aryl group; 
wherein R 7 and R* are independently the same or different 
and are H, CN, CF„ OH, OR', OCOR', NH,, NHR', NR'„ 



WO 94/22829 



PCT/US94/03852 



-134- 

NHCOR' , CONH 2 , CONHR' , CONR/ , COOH, COOR' , CHO, COR' , 
COSH, COSR', COO(CH 2 ) q OH or COO(CH 2 ) q OR', or a benzyl 
group, a linear or branched chain alkyl or cycloalkyl 
group, or are a heteroaryl group comprising a pyridyl, 
5 indolyl, indolylalkyl, quinolinyl, isoquinolinyl, pyrryl, 
furyl or thiophene group, or an aryl group having the 
structure: 



10 




wherein R 9 and R 10 are independently the same or different 
15 and are H, CI, Br, I, F, OH, N0 2 , N 3 , OR", OCOR*, OCOOR*, 
0C0NHR\ NH 2 , NHR\ NR* 2 , NHCOR*, NHCOOR* or NHCONHR*, where 
R' is a linear or branched chain alkyl group, and R* is 
a linear or branched chain alkyl group, and q is 2, 3, 4 
or 5; wherein R 12 is H or a linear chain alkyl group; 
20 wherein j is 1, 2, 3 or 4; and wherein p is 0, 1, 2 or 3. 

The invention still further provides a compound having 
the structure: 

H 




wherein B is CH or N; wherein X is NH, NR' , o, or S, 
where R' is H or a linear or branched chain alkyl or acyl 
35 group, or an aryl group; wherein Y is -(CH 2 ) n -, where n is 
1, 2, 3, 4 or 5; -(CH 2 ) h -0-(CH 2 ) k -, where h and k are 
independently the same or different and are 2, 3 or 4 ; 
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- ( CH 2 ) h -CH=CH- ( CH 2 ) k - ; or -(CH 2 ) h -Cec-(CH 2 ) k -, where h and k 
are independently the same or different and are 1, 2, 3 
or 4; wherein Z is O, NH, NCHO, NCOR, NR, NOR or CH 2 , 
where R is a methyl, ethyl or propyl group; wherein R 1 is 
5 H, CI, Br, I, F, N0 2f CN, OH, OR 2 , OCOR 2 , NH 2 , NR 2 , NHCOR 2 
or CF 3 , where R 2 is a linear or branched chain alkyl 
group, or an aryl group; wherein R 4 is H, or a linear or 
branched chain alkyl group, or an aryl group; wherein R 7 
and R' are independently the same or different and are H, 

10 CN, CF„ OH, OR', OCOR', NH 2 , NHR' , NR' a , NHCOR' , CONH 2 , 
CONHR', CONR 2 ', COOH, COOR' , CHO, COR', COSH, COSR' , 
COO(CH 2 ),OH or COO(CH 2 ),OR', or a benzyl group, a linear or 
branched chain alkyl or cycloalkyl group, or are a 
heteroaryl group comprising a pyridyl, indolyl, 

15 indolylalkyl, guinolinyl, isoguinolinyl , pyrryl, furyl or 
thiophene group, or an aryl group having the structure: 



wherein R* and R 10 are independently the same or different 
and are H, CI, Br, I, F, OH, N0 2 , N„ OR", OCOR™, OCOOR", 
25 OCONHR", NH 2 , NHR", NR*,, NHCOR** , NHCOOR" or NH CONHR" , where 
R' is a linear or branched chain alkyl group, and R" is 
a linear or branched chain alkyl group, and q is 2, 3, 4 
or 5; wherein R 12 is H or a linear chain alkyl group; and 
wherein p is 0, l, 2 or 3. 
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Th e invention also provides a compound having the 
structure: 

E 



5 



10 




wherein A is CH 2 , CR 2 , NH, NR, NCHO, NCOR, NOH, 0 or S, 
where R is a methyl, ethyl or propyl group; B is CH or N; 
wherein Y is -(CH 2 ).-, where nisi, 2, 3, 4 or 5; -(CH 2 ) h - 
15 0-(CH 2 ) k -, where h and k are independently the same or 
different and are 2, 3 or 4; -(CH 2 ) h -CH=CH-(CH 2 ) k -; or - 
(CHjJfc-CscxcH,)!-, where h and k are independently the 
same or different and are 1, 2, 3 or 4; wherein Z is O, 
NH, NCHO, NCOR, NR, NOR or CH 2 , where R is a methyl, ethyl 
20 or propyl group; wherein X is NH, NR', 0 or S, where R' 
is H or a linear or branched chain alkyl or acyl group, 
or an aryl group; wherein R 4 is H, or a linear or branched 
chain alkyl group, or an aryl group; wherein R 7 and R s are 
independently the same or different and are H, CN, CF 3 , 
25 OH, OR', OCOR', NH 2 , NHR', NR' 2 , NHCOR' , C0NH 2 , CONHR' , 
CONR 2 ', COOH, C00R', CHO, COR', COSH, COSR' , C00(CHj),0H or 
CO0(CH 2 ),OR', or a benzyl group, a linear or branched 
chain alkyl or cycloalkyl group, or are a heteroaryl 
group comprising a pyridyl, indolyl, indolylalky 1 , 
30 quinolinyl, isoquinolinyl, pyrryl, furyl or thiophene 
group, or an aryl group having the structure: 
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wherein R 9 and R 10 are independently the same or different 
and are H, CI, Br, I, F, OH, N0 2 , N 3 , OR fv , OCOR iv , OCOOR 1v , 
OCONHR w , NH 2 , NHR iy , NR" 2 , NHCOR w , NHCOOR iv or NHCONHR iv , 
where R' is a linear or branched chain alkyl group, and 
R' v is a linear or branched chain alkyl group, and q is 2, 
3, 4 or 5; wherein R 12 is H or a linear chain alkyl group; 
and wherein p is 0, 1, 2 or 3. The invention further 
provides a compound having the structure: 



E 



10 




wherein B is CH or N; wherein Y is -(CH 2 ) n ~, where n is 1, 
2, 3, 4 or 5; -(CH^-O-CCH^-, where h and k are 

20 independently the same or different and are 2, 3 or 4; 
-(CH^-CH^H-CCH^-; or -(CH 2 ) h -CsC-(CH 2 ) r , where h and 
k are independently the same or different and are 1, 2, 
3 or 4; wherein Z is 0, NH, NCHO, NC0R, NR, NOR or O^, 
where R is a methyl, ethyl or propyl group; wherein X is 

25 NH, NR', O or S, where R' is H or a linear or branched 
chain alkyl or acyl group, or an aryl group; wherein R 7 
and R 8 are independently the same or different and are H, 
CN, CF 3 , OH, OR', OCOR', NH 2 , NHR' , NR' 2 , NHCOR' , CONH 2 , 
CONHR', CONRj', C00H, COOR' , CHO, COR', COSH, COSR' , 

30 COO(CH 2 ) q OH or COO(CH 2 ) q OR' , or a benzyl group, a linear or 
branched chain alkyl or cycloalkyl group, or are a 
heteroaryl group comprising a pyridyl, indolyl, 
indolylalkyl, quinolinyl, isoquinolinyl, pyrryl, furyl or 
thiophene group, or an aryl group having the structure: 

35 




R 10 
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5 wherein R 9 and R 10 are independently the same or different 
and are H, CI, Br, I f F, OH, N0 2 , N 3 , OR*, OCOR*, OCOOR*, 
OCONHR*, NH 2/ NHR*, NR* 2 , NHCOR", NHCOOR* or NHCONHR*, Where 
R' is a linear or branched chain alkyl group, and R* is 
a linear or branched chain alkyl group, and q is 2, 3, 4 
10 or 5; wherein R 12 is H or a linear chain alkyl group; 
wherein in and n are independently the same or different 
and are 0 or 1; and wherein p is 0, 1, 2 or 3. 

The invention provides a compound having the structure: 



20 




25 wherein B is O or S; wherein Q is OH, OR", SH, SR" ' , 
NH 2 , NHR'", NR 2 "', NR' 'OH, NR"OR"', or a linear or 
branched chain alkyl group, or an arylalkyl group, or an 
alkenyl or alkynyl group, or an aryl group, where R" is 
H, a linear or branched chain alkyl group, trialkyl- 

30 silylalkyl, cyanoalkyl, or an aryl group, and R"' is a 
linear or branched chain alkyl group, or an aryl group; 
wherein R° and R 1 are independently the same or different 
and are H, a linear or branched chain alkyl, an 
alkoxyalkyl , azidoalkyl , aminoalkoxyalkyl , azido- 

35 alkoxyalkyl, trihaloalkoxyalkyl, aminoalkyl, hydroxy- 
alkyl, or an aryl group, or (CH 2 ) t W, where W is NH 2 , NHR', 
NR 2 ', NHOH, irR 3 'Z\ NHCOR' , N 3 , N0 2 or CH 2 W°(CH 2 ) V W ! , or a 
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group, or an alkenyl or alkynyl group, or an aryl group, 
where R' is a linear or branched chain alkyl group, or an 
aryl group, where W° is O, S or NH, where W» is NH 2 , NHR', 
5 NR 2 ', NHOH, N + R 3 'Z", NHCOR', N 3 or NOj, and where R' is a 
linear or branched chain alkyl group, or an aryl group, 
where 2' is a pharmaceutical ly acceptable counterion, and 
t is 1, 2, 3, 4, 5 or 6 and v is 2, 3, 4, 5 or 6; wherein 
R is H or a linear or branched chain alkyl or acyl group, 

10 or an aryl group; wherein R 2 , R* and R»° are independently 
the same or different and are H or a linear or branched 
chain alkyl group; wherein R 4 is H or a linear or branched 
chain alkyl, alkyloxymethyl , or alkoxyethyl group, or a 
hydroxymethyl or hydroxyethyl group, or a linear or 

15 branched chain alkenylalkyl group; wherein R 7 and R* are 
independently the same or different and are H, CN, CF„ 
OH, OR', 0C0R', NH„ NHR' , NR'„ NHCOR ' , CONH 2 , CONHR' , 
CONRj', COOH, COOR', CHO, COR', COSH, COSR' , C00(CH,),OH or 
C00(CH,),0R', or a benzyl group, a linear or branched 

20 chain alkyl or cycloalkyl group, or are a heteroaryl 
group comprising a pyridyl, indolyl, indolylalkyl, 
quinolinyl, isoquinolinyl, pyrryl, furyl or thiophene 
group, or an aryl group having the structure: 



25 




30 wherein R 9 and R'° are independently the same or different 
and are H, CI, Br, I, F, OH, NO,, N 3 , OR", OCOR*, OCOOR*, 
OCONHR*, NH„ NHR", NR*,, NHCOR", NHCOOR" or NHCONHR*, where 
R' is a linear or branched chain alkyl group, and R" is 
a linear or branched chain alkyl group, and q is 2, 3, 4 

35 or 5; wherein R" is H or a linear chain alkyl group; 
wherein R 12 is H or a linear chain alkyl group; and n is 
2, 3 or 4. 
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The invention also provides a compound having the 
structure : 



5 



10 




wherein B is 0 or S; wherein Q is OH, OR", SH, SR'", 
NH 2 , NHR'", NR 2 "', NR"OH, NR"OR'", or a linear or 
15 branched chain alkyl group, or an arylalkyl group, or an 
alkenyl or alkynyl group, or an aryl group, where R" is 
H, a linear or branched chain alkyl group, trialkyl- 
silylalkyl, cyanoalkyl, or an aryl group, and R"' is a 
linear or branched chain alkyl group, or an aryl group; 
20 wherein R° and R 1 are independently the same or different 
and are H, a linear or branched chain alkyl, an 
alkoxyalkyl , azidoalkyl , aminoalkoxyalkyl , azido- 
alkoxyalky 1 , trihaloalkoxyalkyl , aminoalkyl , hydroxy- 
alkyl, or an aryl group, or (CH 2 ) t W, where W is NH 2 , NHR' , 
25 NR 2 ', NHOH, N*R 3 'Z', NHCOR' , N 3 , N0 2 or CH^CHaKW 1 , or a 
linear or branched chain alkyl group, or an arylalkyl 
group, or an alkenyl or alkynyl group, or an aryl group, 
where R' is a linear or branched chain alkyl group, or an 
aryl group, where W° is O, S or NH, where W 1 is NH 2 , NHR', 
30 NR 2 ' , NHOH, N*R 3 'Z*, NHCOR', N 3 or N0 2 , and where R' is a 
linear or branched chain alkyl group, or an aryl group, 
where Z' is a pharmaceutical^ acceptable counterion, and 
t is l, 2, 3, 4, 5 or 6 and v is 2, 3, 4, 5 or 6; wherein 
R is H or a linear or branched chain alkyl or acyl group, 
35 or an aryl group; wherein R 7 is an aryl or diary lalkyl 
group; wherein R" is H or a linear chain alkyl group; 
wherein R 12 is H or a linear chain alkyl group; wherein j 
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and k are independently the same or different and are 0, 
1, 2, 3 or 4; and n is 2, 3 or 4. 



The invention further provides a compound having the 
5 structure: 



10 




wherein B is o or S; wherein Q is OH, OR", SH, SR" 9 , 
NH 2 , mm'", NV"# NR"0H, NR"OR"', or a linear or 
branched chain alkyl group, or an arylalkyl group, or an 
alkenyl or alkynyl group, or an aryl group, where R" is 

20 H, a linear or branched chain alkyl group, trialkyl- 
silylalkyl, cyanoalkyl, or an aryl group, and R"' is a 
linear or branched chain alkyl group, or an aryl group; 
wherein R 1 is H, a linear or branched chain alkyl, an 
alkoxyalkyl , azidoalkyl , aminoalkoxyalkyl , azido- 

25 alkoxyalkyl, trihaloalkoxyalkyl, aminoalkyl, hydroxy- 
alkyl, or an aryl group, or (CH 2 ) t W, where W is NH 2 , NHR', 
NR 2 ', NHOH, N+R 3 'Z\ NHCOR', N 3 , N0 2 or CHjW^CHjhW 1 , or a 
linear or branched chain alkyl group, or an arylalkyl 
group, or an alkenyl or alkynyl group, or an aryl group, 

30 where R' is a linear or branched chain alkyl group, or an 
aryl group, where W° is O, S or NH, where W 1 is NH^ NHR', 
NR 2 ', NHOH, N+R 3 'Z', NHCOR', N 3 or N0 2 , and where R' is a 
linear or branched chain alkyl group, or an aryl group, 
where Z" is a pharmaceutical^ acceptable counterion, and 

35 t is 1, 2, 3, 4, 5 or 6 and v is 2, 3, 4, 5 or 6; wherein 
R is H or a linear or branched chain alkyl or acyl group, 
or an aryl group; wherein R 2 , R 9 and R 10 are independently 
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the sane or different and are H or a linear or branched 
chain alkyl group; wherein R 4 is H or a linear or branched 
chain alkyl , alkyloxymethyl, or alkoxyethyl group, or a 
hydroxymethyl or hydroxyethyl group, or a linear or 
5 branched chain alkenylalkyl group; wherein R 7 and R 8 are 
independently the same or different and are H, CN, CF 3 , 
OH, OR', OCOR', NH 2 , NHR f , NR' 2 , NHCOR' , CONH 2 , CONHR' , 
CONRj', COOH, COOR', CHO, COR', COSH, COSR' , COO(CH 2 )<OH or 
COO(CH 2 ) q OR', or a benzyl group, a linear or branched 
10 chain alkyl or cycloalkyl group, or are a heteroaryl 
group comprising a pyridyl, indolyl, indolylalkyl, 
quinolinyl, isoquinolinyl, pyrryl, furyl or thiophene 
group, or an aryl group having the structure: 



15 




„10 

20 wherein R 9 and R 10 are independently the same or different 
and are H, CI, Br, I, F, OH, N0 2 , N 3 , OR", OCOR", OCOOR", 
OCONHR", NH 2 , NHR", NR"j, NHCOR", NHCOOR" or NHCONHR", where 
R' is a linear or branched chain alkyl group, and R" is 
a linear or branched chain alkyl group, and q is 2, 3, 4 

25 or 5; wherein R" is H or a linear chain alkyl group; 
wherein R ,J is H or a linear chain alkyl group; wherein j 
is l, 2, 3 or 4; and wherein n is 2, 3 or 4. 
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The invention still further provides a compound having 
the structure: 



wherein B is 0 or S; wherein Q is OH, OR", SH, SR'", 
NH 2 , NHR' ' 9 , NR 2 9 9 9 $ NR' 'OH, NR' 'OR' " , or a linear or 
branched chain alkyl group, or an arylalkyl group, or an 
15 alkenyl or alkynyl group, or an aryl group, where R" is 
H, a linear or branched chain alkyl group, trialkyl- 
silylalkyl, cyanoalkyl, or an aryl group, and R'" is a 
linear or branched chain alkyl group, or an aryl group; 
wherein R° and R 1 are independently the sane or different 
20 and are H, a linear or branched chain alkyl, an 
alkoxyalkyl , azidoalkyl , aminoalkoxy alkyl , azido- 
alkoxyalkyl, trihaloalkoxyalkyl, aminoalkyl, hydroxy- 
alkyl, or an aryl group, or (CHJp, where W is NH 2 , NHR', 
NR 2 ', NHOH, N*R 3 'Z\ NHCOR' , N 3 , N0 2 or CH 2 W°(CH 2 ) V W X , or a 
25 linear or branched chain alkyl group, or an arylalkyl 
group, or an alkenyl or alkynyl group, or an aryl group, 
where R' is a linear or branched chain alkyl group, or an 
aryl group, where W° is O, S or NH, where W 1 is NH 2 , NHR', 
NR 2 ', NHOH, N*R 3 'Z", NHCOR' , N 3 or N0 2 , and where R' is a 
30 linear or branched chain alkyl group, or an aryl group, 
where Z' is a pharmaceutical ly acceptable counter ion, and 
t is 1, 2, 3, 4, 5 or 6 and v is 2, 3, 4, 5 or 6; wherein 
R is H or a linear or branched chain alkyl or acyl group, 
or an aryl group; wherein R 2 , R 9 and R 10 are independently 
35 the same or different and are H or a linear or branched 
chain alkyl group; wherein R 4 is H or a linear or branched 
chain alkyl, alkyloxymethyl or alkoxyethyl group, or a 




WO 94/22829 



PCT/US94/03852 



-144- 

hydroxyxnethyl or hydroxyethyl group, or a linear or 
branched chain alkenylalkyl group; wherein R 7 and R* are 
independently the sane or different and are H, CN, CF 3 , 
OH, OR', OCOR', NH 2 , NHR' , NR' 2 , NHCOR' , CONH 2 , CONHR', 
5 CONR 2 ', COOH, COOR', CHO, COR', COSH, COSR' , COO(CH 2 ) q OH or 
COO(CH 2 ) q OR' , or a benzyl group, a linear or branched 
chain alkyl or cycloalkyl group, or are a heteroaryl 
group comprising a pyridyl, indolyl, indolylalkyl, 
guinolinyl, isoquinolinyl, pyrryl, furyl or thiophene 
10 group, or an aryl group having the structure: 



15 




wherein R 9 and R 10 are independently the same or different 
and are H, CI, Br, I, F, OH, N0 2 , N 3 , OR*, OCOR*, OCOOR*, 
OCONHR*, NH 2 , NHR*\ NR* 2 , NHCOR*, NHCOOR* or NHCONHR* , where 
20 R' is a linear or branched chain alkyl group, and R* is 
a linear or branched chain alkyl group, and q is 2, 3, 4 
or 5; wherein R 11 is H or a linear chain alkyl group; 
wherein R u is H or a linear chain alkyl or acyl group; 
and wherein n is 0, 1, 2, 3 or 4. 

25 



WO 94/22829 



PC17US94/03852 



-145- 

In addition , the invention provides a compound having the 
structure: 



5 



10 




wherein B is 0 or S; wherein Q is OH, OR", SH, SR'", 
NH 2 , NHR' ' ' , NR 2 "', NR"0H, NR"0R"', or a linear or 
branched chain alkyl group, or an arylalkyl group, or an 

15 alkenyl or alkynyl group, or an aryl group, where R" is 
H, a linear or branched chain alkyl group, trialkyl- 
silylalkyl, cyanoalkyl, or an aryl group, and R"' is a 
linear or branched chain alkyl group, or an aryl group; 
wherein R° is H, a linear or branched chain alkyl, an 

2 0 alkoxyalkyl , azidoalky 1 , aminoalkoxyalkyl , azido- 
alkoxyalkyl, trihaloalkoxyalkyl, aminoalkyl, hydroxyalkyl 
or an aryl group, or (CH^W, where W is NH 2 , NHR', NRj' , 
NHOH, N+R 3 'r, NHCOR' , N 3 , N0 2 or CH,W°(CH 2 ) ¥ H , # or a linear 
or branched chain alkyl group, or an arylalkyl group, or 

25 an alkenyl or alkynyl group, or an aryl group, where R' 
is a linear or branched chain alkyl group, or an aryl 
group, where W° is 0, S or NH, where W 1 is NH 2 , NHR', NR/, 
NHOH, N*R 3 'Z\ NHCOR', N 3 or N0 2 , and where R' is a linear 
or branched chain alkyl group, or an aryl group, where T 

30 is a pharmaceutical^ acceptable counter ion, and t is 1, 
2, 3, 4, 5 or 6 and v is 2, 3, 4, 5 or 6; wherein Y is - 
(CH 2 ) B -, where n is 1, 2, 3, 4 or 5; -(CH 2 ) h -0-(CH 2 ) k -, 
where h and k are independently the same or different and 
are 2, 3 or 4; - (CH 2 ) fc -CH=CH-(CH 2 ) k -; or -(CH 2 ) h -Czc-(CH 2 ) k -, 

35 where h and k are independently the same or different and 
are l, 2, 3 or 4; wherein A is CH 2 , CR* 2 , NH, NR\ NCHO, 
NC0R % , NOH, 0 or S, where R* is a methyl, ethyl or propyl 
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group; wherein Z is 0, NH, KCHO, NCOR\ NR\ NOR*, or CH 2 , 
where R» is a methyl, ethyl or propyl group; wherein R is 
H or a linear or branched chain alkyl or acyl group, or 
an aryl group; wherein R 7 and R* are independently the 
5 same or different and are H, CN, CF 3 , OH, OR', OCOR', NH 2 , 
NHR', NR' 2 , NHCOR', C0NH 2 , CONHR' , C0NR 2 ', COOH, COOR' , 
CHO, COR', COSH, COSR', C00(CH 2 ),0H or COO (CH 2 ) ,0R' , or a 
benzyl group, a linear or branched chain alkyl or 
cycloalkyl group, or are a heteroaryl group comprising a 
10 pyridyl, indolyl, indolylalkyl, quinolinyl, isoquin- 
olinyl, pyrryl, furyl or thiophene group, or an aryl 
group having the structure: 



15 



25 




wherein R 9 and R'° are independently the same or different 
20 and are H, Cl, Br, I, F , OH, N0 2 , N 3 , OR\ OCOR", OCOOR*, 
OCONHR", NH 2 , NHR", NR" 2 , NHCOR", NHCOOR" or NHCONHR", where 
R' is a linear or branched chain alkyl group, and R" is 
a linear or branched chain alkyl group, and q is 2, 3, 4 
or 5; wherein R" is H or a linear chain alkyl group; 
wherein j is 1, 2, 3 or 4; and wherein p is 0, 1, 2 or 3. 
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The invention also provides a compound having the 
structure: 

B 




L J p R 8 



wherein B is O or S; wherein X is NH, NR', O, or S, where 
R' is H or a linear or branched chain alkyl or acyl 
group , or an aryl group; wherein Y is -(CH 2 )„-, where n is 
1. 2, 3, 4 or 5; -(CH,) b -0-(CH,) k -, where h and k are 
independently the same or different and are 2, 3 or 4; 
-<CH 2 ) fc -CH=CH-(CH 2 ) k -; or -(CH 2 ) h -C=C-(CH 2 ) k -, where h and k 
are independently the same or different and are 1, 2, 3 
or 4; wherein Z is 0, NH, NCHO, NCOR, NR, NOR or CH 2 , 
where R is a methyl, ethyl or propyl group; wherein R 1 is 
H, CI, Br, I, F, NO,, CN, OH, OR J , OCOR 2 , NH 2 , NR 2 , NHCOR 2 , 
or CF 3 , where R 3 is a linear or branched chain alkyl 
group, or an aryl group; wherein R 4 is H, or a linear or 
branched chain alkyl group, or an aryl group; wherein R 7 
25 and R* are independently the same or different and are H, 
CN, CFj, OH, OR', OCOR', NH 2 , NHR' , NR' 2 , NHCOR ' , CONH 2 , 
CONHR' , C0NR 2 ', C00H, COOR' , CHO, COR', COSH, COSR' , 
C00(CH 2 ),OH or COO(CH 2 ),OR', or a benzyl group, a linear or 
branched chain alkyl or cycloalkyl group, or are a 
30 heteroaryl group comprising a pyridyl, indolyl, 
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indolylalkyl, guinolinyl, isoquinolinyl, pyrryl, furyl or 
thiophene group, or an aryl group having the structure: 



wherein R* and R 10 are independently the same or different 
and are H, CI, Br, I, F, OH, N0 2 , N 3 , OR*, OCOR*, OCOOR*, 
OCONHR*, NH 2 , NHR*, NR* 2 , NHCOR*, NHCOOR* or NHCONHR" , where 
R' is a linear or branched chain alkyl group, and R* is 
a linear or branched chain alkyl group, and q is 2, 3, 4 
or 5; wherein R 12 is H or a linear chain alkyl group; and 
wherein p is 0, 1, 2 or 3. 

The invention further provides a compound having the 
structure : 



Wherein A is CH 2 , CR 2 , NH, NR, NCHO, NCOR, NOH, O or S, 
where R is a methyl, ethyl or propyl group; wherein B is 
O or S; wherein X is NH, NR\ 0, or S, where R* is H or 
a linear or branched chain alkyl or acyl group, or an 
aryl group; wherein Y is -(CH 2 ) 0 -, where n is 1, 2, 3, 4 
or 5; -(CH 2 ) h -0-(CH 2 ) k -, where h and k are independently 
the same or different and are 2, 3 or 4; -(CH 2 ) b -CH=CH- 
(CH 2 ) k -; or -(CH 2 ) h -CeC-(CH 2 ) k -, where h and k are 
independently the same or different and are 1, 2, 3 or 4; 




R 



10 
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wherein Z is O, NH, NCHO, NCOR, NR, NOR or CH 2 , where R is 
a methyl, ethyl or propyl group; wherein R 4 is H, or a 
linear or branched chain alkyl group, or an aryl group; 
wherein R 7 and R 8 are independently the same or different 
5 and are H, CN, CF 3 , OH, OR', OCOR', NH 2 , NHR' , NR' 2 , 
NHCOR', CONH 2 , CONHR' , CONR/* COOH, COOR' , CHO, COR', 
COSH, COSR', COO(CH 2 ) q OH or COO(CH 2 ) q OR' , or a benzyl 
group, a linear or branched chain alkyl or cycloalkyl 
group, or are a heteroaryl group comprising a pyridyl, 
10 indolyl, indolylalkyl, guinolinyl, isoquinolinyl, pyrryl, 
furyl or thiophene group, or an aryl group having the 
structure: 



15 




R 10 

wherein R* and R 10 are independently the same or different 
20 and are H, CI, Br, I, F, OH, NOj, N„ OR*", OCOR*, OCOOR 1 ", 
OCONTO*, NH 2 , NHR*, NR*„ NHCOR 1 *, NHCOOR* or NHCONHR*, where 
R' is a linear or branched chain alkyl group, and R* is 
a linear or branched chain alkyl group, and q is 2, 3, 4 
or 5; wherein R' 2 is H or a linear chain alkyl group; and 
25 wherein p is o, l, 2 or 3. 
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The invention still further provides a compound having 
the structure: 



5 



10 




wherein B is 0 or S; wherein X is NH # NR*, 0 or S, where 
R* is H or a linear or branched chain alkyl or acyl 

15 group, or an aryl group; wherein Y is -(CH 2 ) ft -, where n is 
1, 2, 3, 4 or 5; -(CH 2 ) h -0-(CH 2 ) k -, where h and k are 
independently the same or different and are 2, 3 or 4; 
-(CH 2 ) h -CH=CH-(CH 2 ) k -; or -(CH 2 ) h -CeC-(CH 2 ) k -, where h and k 
are independently the same or different and are l f 2, 3 

20 or 4; wherein Z is 0, NH, NCHO, NCOR, NR, NOR or CH 2 , 
where R is a methyl, ethyl or propyl group; wherein R 7 and 
R 1 are independently the same or different and are H, CN, 
CF 3 , OH, OR', 0C0R\ NH 2 , NHR' , NR' 2 , NHCOR' , C0NH 2 , 
CONHR', C0NR 2 ', COOH, COOR' , CHO, COR', COSH, COSR' , 

25 C00(CH 2 ),0H or C00(CH,) q 0R' , or a benzyl group, a linear or 
branched chain alkyl or cycloalkyl group, or are a 
heteroaryl group comprising a pyridyl, indolyl, 
indolylalkyl, quinolinyl, isoquinolinyl, pyrryl, furyl or 
thiophene group, or an aryl group having the structure: 

30 



35 




wherein R 9 and R 10 are independently the same or different 
and are H, Cl, Br, I, F, OH, N0 2 , N 3 , OR*, OCOR*, OCOOR*\ 
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OCONHR*, NH 2 , NHR", NR* 2 , NHCOR", NHCOOR* or NHCONHR*, where 
R' is a linear or branched chain alkyl group, and R" is 
a linear or branched chain alkyl group, and q is 2, 3, 4 
or 5; wherein R 12 is H or a linear chain alkyl group; 
5 wherein m and n are independently the same or different 
and are 0 or 1; and wherein p is 0, 1, 2 or 3. 

The invention provides a compound having the structure: 

r*2 



15 




wherein B is O, S or NR n ; wherein Q is OH, OR", SH, 
20 SR'", NH 2 , NHR'", NR 2 "', NR' 'OH, NR"OR"', or a linear 
or branched chain alkyl group, or an arylalkyl group, or 
an alkenyl or alkynyl group, or an aryl group, where R" 
is H, a linear or branched chain alkyl group, trialkyl- 
silylalkyl, cyanoalkyl, or an aryl group, and R' " is a 

25 linear or branched chain alkyl group, or an aryl group; 
wherein R° and R 1 are independently the same or different 
and are H, a linear or branched chain alkyl, an 
alkoxyalkyl, azidoalkyl, aminoalkoxyalkyl, azido- 
alkoxyalkyl, trihaloalkoxyalkyl, aminoalkyl, hydroxy- 

30 alkyl, or an aryl group, or (CH 2 ),W, where W is NH 2 , NHR', 
NR 2 ', NHOH, N*R 3 'Z-, NHCOR', N 3 , N0 2 or CH^CH^W 1 , or a 
linear or branched chain alkyl group, or an arylalkyl 
group, or an alkenyl or alkynyl group, or an aryl group, 
where R' is a linear or branched chain alkyl group, or an 

35 aryl group, where W° is 0, S or NH, where W 1 is NHj, NHR', 
NR 2 ', NHOH, N + R 3 '2', NHCOR', N 3 or N0 2 , and where R' is a 
linear or branched chain alkyl group, or an aryl group, 
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where 2* is a pharmaceutical^ acceptable counter ion, and 
t is 1, 2, 3, 4, 5 or 6 and v is 2, 3, 4, 5 or 6; wherein 
R is H or a linear or branched chain alkyl or acyl group, 
or an aryl group; wherein R 2 , R 9 and R 10 are independently 
5 the same or different and are H or a linear or branched 
chain alkyl group; wherein R 4 is H or a linear or branched 
chain alkyl, alkyloxymethyl, or alkoxyethyl group, or a 
hydroxymethyl or hydroxyethyl group, or a linear or 
branched chain alkenylalkyl group; wherein R 7 and R 8 are 
10 independently the same or different and are H, CN, CF 3 , 
OH, OR', OCOR', NH 2 , NHR', NR' 2 , NHCOR' , CONH 2 , CONHR' , 
CONV, COOH, COOR', CHO, COR', COSH, COSR' , COO(CH 2 ) q OH or 
COO(CH 2 ) q OR', or a benzyl group, a linear or branched 
chain alkyl or cycloalkyl group, or are a heteroaryl 
15 group comprising a pyridyl, indolyl, indolylalkyl, 
quinolinyl, isoquinolinyl, pyrryl, furyl or thiophene 
group, or an aryl group having the structure: 



20 




wherein R* and R 10 are independently the same or different 
25 and are H, CI, Br, I, F, OH, NO^ N 3 , OR*, OCOR*, OCOOR*, 
OCONHR*, NH 2 , NHR*, NR* 2 , NHCOR*, NHCOOR* or NH CONHR*, where 
R' is a linear or branched chain alkyl group, and R* is 
a linear or branched chain alkyl group, and q is 2, 3, 4 
or 5; wherein R n is H or a linear chain alkyl group; 
30 wherein R 12 is H or a linear chain alkyl group; and n is 
2, 3 or 4. 
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The invention also provides a compound having the 
structure: 



=12 




10 



wherein B is 0, s or N B ; wherein Q is OH, OR", SH, 
SR'", NH„ NHR' " , NR 2 " ' , NR' 'OH, NR"0R"', or a linear 
15 or branched chain alkyl group, or an arylalkyl group, or 
an alkenyl or alkynyl group, or an aryl group, where R" 
is H, a linear or branched chain alkyl group, trialkyl- 
silylalkyl, cyanoalkyl, or an aryl group, and R'" is a 
linear or branched chain alkyl group, or an aryl group; 
20 wherein R° and R 1 are independently the same or different 
and are H, a linear or branched chain alkyl, an 
alkoxyalkyl, azidoalkyl, aminoalkoxyalkyl, azido- 
alkoxyalkyl, trihaloalkoxyalkyl, aminoalkyl, hydroxy- 
alkyl, or an aryl group, or (CH,),W, where W is NH„ NHR', 
25 NR,', NHOH, N'Rj'Z', NHCOR', N„ NO, or CH 2 W°(CH J ),W\ or a 
linear or branched chain alkyl group, or an arylalkyl 
group, or an alkenyl or alkynyl group, or an aryl group, 
where R' is a linear or branched chain alkyl group, or an 
aryl group, where W° is o, s or NH, where W is NH 2 , NHR', 
30 NRj' , NHOH, N*R,'Z", NHCOR', N, or N0 2 , and where R' is a 
linear or branched chain alkyl group, or an aryl group, 
where 2* is a pharmaceutical^ acceptable counterion, and 
t is 1, 2, 3, 4, 5 or 6 and v is 2, 3, 4, 5 or 6; wherein 
R 7 is an aryl or diarylalkyl group; wherein R» is a linear 
35 chain alkyl group; wherein R IJ is H or a linear chain 
alkyl group; wherein j and k are independently the same 
or different and are 0, l, 2, 3 or 4; and n is 2, 3 or 4. 
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The invention further provides a compound having the 
structure: 



5 



10 




R 



wherein B is O, S or N"; wherein Q is OH, OR", SH, 
SR'", NH 2 , NHR'", NR 2 "', NR"0H, NR' 'OR' ' 9 , or a linear 
15 or branched chain alkyl group, or an arylalkyl group, or 
an alkenyl or alkynyl group, or an aryl group, where R" 
is H, a linear or branched chain alkyl group, trialkyl- 
silylalkyl, cyanoalkyl, or an aryl group, and R'" is a 
linear or branched chain alkyl group, or an aryl group; 
20 wherein R 1 is H, a linear or branched chain alkyl, an 
alkoxyalkyl, azidoalkyl, aminoalkoxyalkyl, azido- 
alkoxyalkyl , trihaloalkoxyalkyl , aminoalkyl, hydroxy- 
alkyl, or an aryl group, or (CH 2 ),W, where W is NH 2 , NHR', 
NRj', NHOH, N+Rj'Z", NHCOR' , N„ N0 2 or CH 2 W°(CH 2 ) V W ! , or a 
25 linear or branched chain alkyl group, or an arylalkyl 
group , or an alkenyl or alkynyl group, or an aryl group, 
where R' is a linear or branched chain alkyl group, or an 
aryl group, where W° is 0, S or NH, where W 1 is NH 2 , NHR', 
NR 2 ', NHOH, N*R 3 'Z-, NHCOR' , N 3 or N0 2 , and where R' is a 
30 linear or branched chain alkyl group, or an aryl group, 
where 2" is a pharmaceutical^ acceptable counterion, and 
t is 1, 2, 3, 4, 5 or 6 and v is 2, 3, 4, 5 or 6; wherein 
R is H or a linear or branched chain alkyl or acyl group, 
or an. aryl group; wherein R 2 , R 9 and R 10 are independently 
35 the same or different and are H or a linear or branched 
chain alkyl group; wherein R 4 is H or a linear or branched 
chain alkyl, alkyloxymethyl, or alkoxyethyl group, or a 
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hydroxymethyl or hydroxyethyl group, or a linear or 
branched chain alkenylalkyl group; wherein R 7 and R 8 are 
independently the same or different and are H, CN, CF 3 , 
OH, OR', OC0R', NH 2 , NHR' , NR' 2 , NHCOR' , CONH 2 , CONHR' , 
5 CONR 2 ', COOH, C00R', CHO, COR', COSH, COSR' , COO(CH 2 ) q OH or 
COOfCHj^OR' , or a benzyl group, a linear or branched 
chain alkyl or cycloalkyl group, or are a heteroaryl 
group comprising a pyridyl, indolyl, indolylalkyl, 
guinolinyl, isoquinolinyl, pyrryl, furyl or thiophene 
10 group, or an aryl group having the structure: 



15 




wherein R 9 and R 10 are independently the same or different 
and are H, CI, Br, I, F, OH, N0 2 , N 3 , OR*, OCOR*, OCOOR*, 
OCONHR*, NH 2 , NHR*, NR^, NHCOR* , NHCOOR* or NHCONHR* , where 
20 R' is a linear or branched chain alkyl group, and R* is 
a linear or branched chain alkyl group, and q is 2, 3, 4 
or 5; wherein R n is H or a linear chain alkyl group; 
wherein R 12 is H or a linear chain alkyl group; and n is 
2, 3 or 4. 

25 



WO 94/22829 



PCT/US94/03852 



-156- 

The invention still further provides a compound having 
the structure: 



5 



10 




wherein B is CH or*N; wherein Q is OH, OR", SH, SR' ' ' , 
NH 2 , NHR'", NV", NR ' ' OH , NR"OR"', or a linear or 
branched chain alkyl group, or an arylalkyl group, or an 
15 alkenyl or alkynyl group, or an aryl group, where R" is 
H, a linear or branched chain alkyl group, trialkyl- 
silylalkyl, cyanoalkyl, or an aryl group, and R'" is a 
linear or branched chain alkyl group, or an aryl group; 
wherein R° and R 1 are independently the same or different 
20 and are H, a linear or branched chain alkyl, an 
alkoxyalkyl, azidoalkyl, aminoalkoxyalkyl, azido- 
alkoxyalkyl , trihaloalkoxyalkyl , aminoalkyl , hydroxy- 
alkyl, or an aryl group, or (CH 2 ) t W, where W is NH 2 , NHR' , 
NR 2 \ NHOH, N*R 3 'Z, KHCOR 9 , N 3 , NOj or CH 2 W°(CH 2 ) V W ! , or a 
25 linear or branched chain alkyl group, or an arylalkyl 
group, or an alkenyl or alkynyl group, or an aryl group, 
where R' is a linear or branched chain alkyl group, or an 
aryl group, where W° is O, s or NH, where W 1 is NH 2 , NHR' , 
NR 2 ', NHOH, N+R 3 'Z\ NHCOR' , N 3 or N0 2 , and where R' is a 
30 linear or branched chain alkyl group, or an aryl group, 
where Z' is a pharmaceutical ly acceptable counter ion, and 
t is 1, 2, 3, 4, 5 or 6 and v is 2, 3, 4, 5 or 6; wherein 
R is H or a linear or branched chain alkyl or acyl group, 
or an aryl group; wherein R 2 , R 9 and R 10 are independently 
35 the same or different and are H or a linear or branched 
chain alkyl group; wherein R 4 is a linear or branched 
chain alkyl, alkyloxymethyl, or alkoxyethyl group, or a 
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hydroxymethyl or hydroxyethyl group, or a linear or 
branched chain alkenylalkyl group; wherein R 7 and R 8 are 
independently the same or different and are H, CN, CF 3 , 
OH, OR', OCOR', NH 2 , NHR', NR' 2 , NHCOR' , CONHj, CONHR', 
5 CONR 2 ', COOH, COOR', CHO, COR', COSH, COSR', COO(CH 2 ) q OH or 
COO(CH 2 ) q OR', or a benzyl group, a linear or branched 
chain alkyl or cycloalkyl group, or are a heteroaryl 
group comprising a pyridyl, indolyl, indolylalkyl, 
quinolinyl, isoguinolinyl, pyrryl, furyl or thiophene 
10 group, or an aryl group having the structure: 



15 




wherein R 9 and R 10 are independently the same or different 
and are H, CI, Br, I, F, OH, N0 2 , N 3 , OR w , OCOR*, OCOOR*, 
OCONHR*, NH 2 , NHR*, NR* 2 , NHCOR*, NHCOOR* or NHCONHR*, where 
20 R' is a linear or branched chain alkyl group, and R* is 
a linear or branched chain alkyl group, and q is 2, 3, 4 
or 5; wherein R" is H or a linear chain alkyl group; 
wherein R 12 is H or a linear chain alkyl or acyl group; 
wherein j is 1, 2, 3 or 4; and n is 0, 1, 2, 3 or 4. 

25 
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The invention also provides a compound having the 
structure: 



wherein B is 0, S, or NR', where R' is H or a linear 
chain alkyl group; wherein Y is -(CH 2 ) B -, where nisi, 2, 
15 3, 4 or 5; -(CH 2 ) B -0-(CH 2 ) k -, where h and k are 
independently the same or different and are 2, 3 or 4; 
- ( CH 2 ) h -CH=CH- ( CH 2 ) k - ; or - (CH 2 ) b -C^C- (CH 2 ) k -, where h and k 
are independently the same or different and are 1, 2, 3 
or 4; wherein A is CH 2 , CR» 2 , NH, NR\ NCHO, NC0R\ NOH, 
20 O or S, where R> is a methyl, ethyl or propyl group; 
wherein 2 is O, NH, NCHO, NCOR", NR*\ NOR" , or CH 2 , 
where R" is a methyl, ethyl or propyl group; wherein R 
is H or a linear or branched chain alkyl or acyl group, 
or an aryl group; wherein R° is independently the same or 
25 different and are H, a linear or branched chain alkyl, an 
alkoxyalkyl, azidoalkyl, aminoalkoxyalkyl, azido- 
alkoxyalkyl, trihaloalkoxyalkyl, aminoalkyl, hydroxy- 
alkyl, or an aryl group, or (CH 2 ),W, where W is NH 2 , NHR' , 
NR 2 ', NHOH, N + R,'Z", NHCOR' , N„ NO, or CH 2 W°(CH 2 ) V W', or a 
30 linear or branched chain alkyl group, or an arylalkyl 
group, or an alkenyl or alkynyl group, or an aryl group, 
where R' is a linear or branched chain alkyl group, or an 
aryl group, where W° is 0, S or NH, where W' is NH 2 , NHR', 
NR 2 ', NHOH, N + Rj'Z-, NHCOR', N, or N0 2 , and where R' is a 
35 linear or branched chain alkyl group, or an aryl group, 
where T is a pharmaceutical^ acceptable counterion, and 
t is 1, 2, 3, 4, 5 or 6 and v is 2, 3, 4, 5 or 6; wherein 
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R 7 and R* are independently the same or different and are 
H, CN, CF 3 , OH, OR', OCOR' , NH„ NHR', NR' 2 , NHCOR' , CONH 2 , 
CONHR', CONRj', COOH, COOR' , CHO, COR', COSH, COSR', 
COO(CH,),OH or coo(CH 2 ),OR', or a benzyl group, a linear or 
5 branched chain alkyl or cycloalkyl group, or are a 
heteroaryl group comprising a pyridyl, indolyl, 
indolylalkyl, quinolinyl, isoquinolinyl, pyrryl, furyl or 
thiophene group, or an aryl group having the structure: 



10 




15 wherein R 9 and R 10 are independently the same or different 
and are H, CI, Br, I, F, OH, NO,, N 3 , OR 1 *, OCOR", OCOOR*, 
OCONHR*, NHj, NHR'", NR",, NHCOR*, NHCOOR* or NH CONHR", where 
R' is a linear or branched chain alkyl group, and R* is 
a linear or branched chain alkyl group, and q is 2, 3, 4 

20 or. 5; wherein R ,J is H or a linear chain alkyl group; 
wherein j is 1, 2, 3 or 4; wherein n is 2, 3 or 4? and 
wherein p is 0, 1, 2 or 3. 

The invention further provides a compound having the 
25 structure: 



30 



35 




wherein B is 0, S or NR' , where R' is H or a linear chain 
alkyl group; wherein Y is -(CH 2 )„-, where n is 1, 2, 3, 4 
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or 5; -(CH 2 ) b -0-(CH 2 ) 4 -, where h and k are independently 
the same or different and are 2, 3 or 4; - (C&) h -CH=CH- 
(CH 2 ) t -; or -(CH 2 ) h -Csc-(CH 2 ) t -, where h and k are 
independently the sane or different and are l, 2, 3 or 4; 
5 wherein Z is 0, NH, NCHO, NCOR, NR, NOR or CH 2 , where R is 
a methyl, ethyl or propyl group; wherein R 1 is H, CI, Br, 
I, F, N0 2 , CN, OH, OR 2 , OCOR 2 , NH 2 , NR 2 , NHC0R 2 or CF 3 , where 
R 2 is a linear or branched chain alkyl group, or an aryl 
group; wherein R 4 is H, or a linear or branched chain 
10 alkyl group, or an aryl group; wherein R 7 and R* are 
independently the same or different and are H, CN, CF 3 , 
OH, OR', OCOR', NH 2 , NHR' , NR' 2 , NHCOR' , CONH 2 , CONHR' , 
CONR 2 ', COOH, COOR', CHO, COR', COSH, COSR' , COO(CH 2 ),OH or 
CO0(CH 2 ),OR', or a benzyl group, a linear or branched 
15 chain alkyl or cycloalkyl group, or are a heteroaryl 
group comprising a pyridyl, indolyl, indolylalkyl, 
quinolinyl, isoguinolinyl, pyrryl, furyl or thiophene 
group, or an aryl group having the structure: 

20 




25 wherein R' and R 10 are independently the same or different 
and are H, ci, Br, I, f, oh, no 2 , n„ or-, ocor", ocoor*, 
OCONHR-, NH 2 , NHR-, NR*„ NHCOR\ NHCOOR 1 * or NHCONHR", where 
R' is a linear or branched chain alkyl group, and R* is 
a linear or branched chain alkyl group, and q is 2, 3, 4 

30 or 5; wherein R» is H or a linear chain alkyl group; and 
wherein p is 0, l, 2 or 3. 
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The invention still further provides a compound having 
the structure: 



5 



10 




wherein A is CH„ CRj, NH, NR, NCHO, NCOR, NOH, 0 or S, 
where R is a methyl, ethyl or propyl group; B is O, S or 

15 NR', where R' is H or a linear chain alkyl group; wherein 
Y is -(CH 2 )„-, where n is 1, 2, 3, 4 or 5; - (CH 2 ) h -0- (CH 2 ) k - 
, where h and k are independently the same or different 
and are 2, 3 or 4; -(CH 2 ) b -CH=CH-(CH 2 ) k -; or -(CH 2 )„-Cec- 
(CH 2 ) k -, where h and k are independently the same or 

20 different and are 1, 2, 3 or 4; wherein Z is 0, NH, NCHO, 
NCOR", NR", NOR" or CH 2 , where R" is a methyl, ethyl 
or propyl group; wherein X is NH, NR* , O or S, where R' 
is H or a linear or branched chain alkyl or acyl group, 
or an aryl group; wherein R 4 is H, or a linear or branched 

25 chain alkyl group, or an aryl group; wherein R 7 and R* are 
independently the same or different and are H, CN, CF„ 
OH, OR', OCOR', NH 2 , NHR' , NR' 2 , NHCOR' , CONH 2 , CONHR', 
CONR,', COOH, COOR', CHO, COR', COSH, COSR' , COO(CH 2 ),OH or 
COOCCH^OR', or a benzyl group, a linear or branched 

30 chain alkyl or cycloalkyl group, or are a heteroaryl 
group comprising a pyridyl, indolyl, indolylalkyl , 
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guinolinyl, isoquinolinyl, pyrryl, furyl or thiophene 
group, or an aryl group having the structure: 



5 




R 10 

wherein R 9 and R 10 are independently the same or different 
10 and are H, CI, Br, I, F, OH, NOj, N 3 , OR*, OCOR*, OCOOR*, 
OCONHR*, NH 2 , NHR*\ NR^, NHCOR*, NHCOOR* or NHCONHR*, where 
R' is a linear or branched chain alkyl group, and R* is 
a linear or branched chain alkyl group, and q is 2, 3, 4 
or 5; wherein R 12 is H or a linear chain alkyl group; and 
15 wherein p is 0, 1, 2 or 3. 



The invention also provides a compound having the 
structure: 



20 



25 




wherein B is 0, S or NR', where R' is H or a linear chain 
30 alkyl group; wherein Y is -(CH 2 ).-, where n is 1, 2, 3, 4 
or 5; -(CH 2 ) b -0-(CH 2 K-, where h and k are independently 
the same or different and are 2, 3 or 4; -(CH 2 ) h -CH=CH- 
(CH 2 ) k -; or -(CH 2 ) h -C^C-(CH 2 ) k -, where h and k are 
independently the same or different and are 1, 2, 3 or 4; 
35 wherein Z is O, NH, NCHO, NCOR, NR, NOR or CH 2 , where R is 
a methyl, ethyl or propyl group; wherein X is NH, NR*, 0 
or S, where R % is H or a linear or branched chain alkyl 
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or acyl group, or an aryl group; wherein R 7 and R 8 are 
independently the same or different and are H, CN, CF,, 
OH, OR', OCOR', NH 2 , NHR' , NR' 2 , NHCOR' , CONH 2 , CONHR' , 
CONR 2 ', COOH, COOR', CHO, COR', COSH, COSR' , COO(CH 2 ),OH or 
5 COO(CH 2 ),OR', or a benzyl group, a linear or branched 
chain alkyl or cycloalkyl group, or are a heteroaryl 
group comprising a pyridyl, indolyl, indolylalkyl, 
quinolinyl, isoguinolinyl, pyrryl, furyl or thiophene 
group, or an aryl group having the structure: 

10 

R 10 

wherein R 9 and R 10 are independently the same or different 
and are H, CI, Br, I, F, OH, N0 2 , N 3 , OR*, OCOR*, OCOOR*, 
OCONHR*, NH 2 , NHR*, NR* 2 , NHCOR* , NHCOOR* or NHCONHR* , where 
R # is a linear or branched chain alkyl group, and R* is 
20 a linear or branched chain alkyl group, and q is 2, 3, 4 
or 5; wherein R 12 is H or a linear chain alkyl group; 
wherein a and n are independently the sane or different 
and are 0 or 1; and wherein p is 0, 1, 2 or 3. 
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The invention further provides a compound having the 
structure : 



5 



10 




5 

wherein Q is OH, OR", SH, SR'", NH 2 , NHR' 9 9 , NR2' 9 9 , 
NR"OH, NR' 9 OR 9 9 9 , or a linear or branched chain alkyl 
15 group, or an arylalkyl group, or an alkenyl or alkynyl 
group, or an aryl group, where R' 9 is H, a linear or 
branched chain alkyl group, trialkylsilylalkyl, 
cyanoalkyl, or an aryl group, and R" ' is a linear or 
branched chain alkyl group, or an aryl group; wherein R° 
20 and R 1 are independently the same or different and are H, 
a linear or branched chain alkyl, an alkoxyalkyl, azido- 
alkyl , aminoalkoxyalkyl, azidoalkoxyalkyl , 
trihaloalkoxyalkyl, aminoalkyl, hydroxyalkyl, or an aryl 
group, or (CH 2 ) t W, where W is NH 2 , NHR' , NR^, NHOH, N+R 3 'Z', 
25 NHCOR', N 3 , N0 2 or CH 2 W°(CH 2 ) V W ! , or a linear or branched 
chain alkyl group, or an arylalkyl group, or an alkenyl 
or alkynyl group, or an aryl group, where R' is a linear 
or branched chain alkyl group, or an aryl group, where W° 
is 0, S or NH, where W 1 is NH 2 , NHR' , NR 2 ', NHOH, N+Rj'Z', 
30 NHCOR', N 3 or N0 2 , and where R' is a linear or branched 
chain alkyl group, or an aryl group, where Z" is a 
pharmaceutical^ acceptable counterion, and t is 1, 2, 3, 
4, 5 or 6 and v is 2, 3, 4, 5 or 6; wherein R is H or a 
linear or branched chain alkyl or acyl group, or an aryl 
35 group; wherein R J , R 9 and R 10 are independently the same or 
different and are H or a linear or branched chain alkyl 
group; wherein R 4 is H or a linear or branched chain 
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alkyl, alkyloxymethyl or alkoxyethyl group, or a hydroxy- 
methyl or hydroxy ethyl group , or a linear or branched 
chain alkenylalkyl group; wherein R 7 and R 8 are independ- 
ently the same or different and are H, CN, CF 3/ OH, OR' , 
5 OCOR', NH 2 , NHR' , NR' 2 , NHCOR' , CONH 2 , CONHR' , CONRj', 
COOH, COOR', CHO, COR' , COSH, COSR' , COO(CH 2 ) q OH or 
COO(CH 2 ) q OR' , or a benzyl group, a linear or branched 
chain alkyl or cycloalkyl group, or are a heteroaryl 
group comprising a pyridyl, indolyl, indolylalkyl, 
10 guinolinyl, isoquinolinyl, pyrryl, furyl or thiophene 
group, or an aryl group having the structure: 



wherein R* and R 10 are independently the same or different 
and are H, CI, Br, I, F, OH, N0 2 , N 3 , OR*", OCOR*, OCOOR*, 

20 OCONHR*, NH 2 , NHR*, NR* 2 , NHCOR"', NHCOOR* or NHCONHR*, where 
R' is a linear or branched chain alkyl group, and R* is 
a linear or branched chain alkyl group, and q is 2, 3, 4 
or 5; wherein R n is H or a linear chain alkyl group; 
wherein R 12 and R 13 are independently the same or different 

25 and are H or a linear chain alkyl group; and wherein n is 
2, 3 or 4. 

The invention still further provides a compound having 
the structure: 



15 




30 




35 



Q 



B 
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wherein Q is OH, OR", SH, SR"' # NH 2 , NHR' ' 9 , NR/"/ 
NR"OH, NR"OR"', or a linear or branched chain alkyl 
group, or an arylalkyl group, or an alkenyl or alkynyl 
5 group, or an aryl group, where R' ' is H, a linear or 
branched chain alkyl group, trialkylsilylalkyl, 
cyanoalkyl, or an aryl group, and R'" is a linear or 
branched chain alkyl group, or an aryl group; wherein R° 
and R 1 are independently the same or different and are H, 
10 a linear or branched chain alkyl, an alkoxyalkyl, azido- 
alkyl, aminoalkoxy alkyl, azidoalkoxyalky 1 , 
trihaloalkoxyalkyl, aminoalkyl, hydroxyalkyl, or an aryl 
group, or (CH 2 ) t W, where W is NH 2 , NHR', NR 2 ', NHOH, N+R 3 T, 
NHCOR' , N 3 , N0 2 or CHjW^CHjhW 1 , or a linear or branched 
15 chain alkyl group, or an arylalkyl group, or an alkenyl 
or alkynyl group, or an aryl group, where R' is a linear 
or branched chain alkyl group, or an aryl group, where W° 
is O, S or NH, where W 1 is NH 2 , NHR', NR 2 / , NHOH, N+R 3 'Z\ 
NHCOR ' , N 3 or N0 2 , and where R' is a linear or branched 
20 chain alkyl group, or an aryl group, where Z' is a 
pharmaceutical^ acceptable counter ion, and t is 1, 2, 3, 
4, 5 or 6 and v is 2, 3, 4, 5 or 6; wherein R is H or a 
linear or branched chain alkyl or acyl group, or an aryl 
group; wherein R 7 is an aryl or diary lalkyl group; wherein 
25 R n is a linear chain alkyl group; wherein R 12 and R 13 are 
independently the same or different and are H or a linear 
chain alkyl group; wherein j and k are independently the 
same or different and are 0, l, 2, 3 or 4; and wherein n 
is 2, 3 or 4. 

30 
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In addition, the invention provides a compound having the 
structure: 



5 



10 




wherein Q is OH, OR", SH, SR'", NH 2 , NHR' 9 9 , NR/"/ 
NR"OH, NR"OR"', or a linear or branched chain alkyl 

15 group, or an arylalkyl group, or an alkenyl or alkynyl 
group, or an aryl group, where R" is H, a linear or 
branched chain alkyl group, trialkylsilylalkyl, 
cyanoalkyl, or an aryl group, and R"' is a linear or 
branched chain alkyl group, or an aryl group; wherein R 1 

20 is H, a linear or branched chain alkyl, an alkoxyalkyl, 
azidoalkyl, aminoalkoxyalkyl, azidoalkoxyalkyl , 
trihaloalkoxyalkyl, aminoalkyl, hydroxyalkyl, or an aryl 
group, or (CH^W, where W is NH 2 , NHR', NR/, NHOH, N*R 3 'Z-, 
NHCOR', N„ NOj or CHjW^CHjhW 1 , or a linear or branched 

25 chain alkyl group, or an arylalkyl group, or an alkenyl 
or alkynyl group, or an aryl group, where R' is a linear 
or branched chain alkyl group, or an aryl group, where W° 
is 0, S or NH, where W l is NH 2 , NHR', NR 2 ', NHOH, N+R 3 'Z\ 
NHCOR 9 , N 3 or N0 2 , and where R' is a linear or branched 

30 chain alkyl group, or an aryl group, where z~ is a 
pharmaceutical^ acceptable counter ion, and t is 1, 2, 3, 
4, 5 or 6 and v is 2, 3, 4, 5 or 6; wherein R is H or a 
linear or branched chain alkyl or acyl group, or an aryl 
group; wherein R 2 , R 9 and R 10 are independently the same or 

35 different and are H or a linear or branched chain alkyl 
group; wherein R 4 is H or a linear or branched chain 
alkyl, alkyloxymethyl, or alkoxyethyl group, or a 
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hydroxymethyl or hydroxyethyl group, or a linear or 
branched chain alkenylalkyl group; wherein R 7 and R s are 
independently the same or different and are H, CN, CF 3 , 
OH, OR', OCOR', NH 2 , NHR' , NR' 2 , NHCOR' , CONH 2 , CONHR', 
5 CONR 2 ', COOH # COOR', CHO, COR', COSH, COSR' , COO(CH 2 ) q OH or 
COO(CH 2 ) q OR' , or a benzyl group, a linear or branched 
chain alkyl or cycloalkyl group, or are a heteroaryl 
group comprising a pyridyl, indolyl, indolylalkyl, 
guinolinyl, isoquinolinyl, pyrryl, furyl or thiophene 
10 group, or an aryl group having the structure: 



wherein R* and R 10 are independently the same or different 
and are H, CI, Br, I, F, OH, N0 2 , N 3 , OR*, OCOR", OCOOR*, 
OCONHR*, NH 2 , NHR*, NR* 2 , NHCOR*, NHCOOR* or NHCONHR*, where 

20 R' is a linear or branched chain alkyl group, and R* is 
a linear or branched chain alkyl group, and q is 2, 3, 4 
or 5; wherein R" is H or a linear chain alkyl group; 
wherein R" and R 13 are independently the same or different 
and are H or a linear chain alkyl group; and wherein n is 

25 2, 3 or 4, 



15 
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The invention also provides a compound having the 
structure: 



5 



10 




R 



wherein Q is OH, OR", SH, SR'", NH 2 , NHR' 9 9 , NR/"* 
NR 9 9 OH , NR"OR'", or a linear or branched chain alkyl 

15 group, or an arylalkyl group, or an alkenyl or alkynyl 
group, or an aryl group, where R" is H, a linear or 
branched chain alkyl group, trialkylsilylalkyl, 
cyanoalkyl, or an aryl group, and R' 9 9 is a linear or 
branched chain alkyl group, or an aryl group; wherein R° 

20 and R 1 are independently the sane or different and are H, 
a linear or branched chain alkyl, an alkoxyalkyl, azido- 
alkyl , ami noalkoxy alkyl , az idoalkoxyalky 1 , 
trihaloalkoxyalkyl, aminoalkyl, hydroxyalkyl, or an aryl 
group, or (CH 2 ) t W, where W is NH 2 , NHR' , NR 2 ', NHOH, N + R 3 'Z\ 

25 NHCOR 9 , N 3 , N0 2 or CH 2 W°(CH 2 ) .W 1 , or a linear or branched 
chain alkyl group, or an arylalkyl group, or an alkenyl 
or alkynyl group, or an aryl group # where R' is a linear 
or branched chain alkyl group, or an aryl group, where W° 
is O, S or NH, where W 1 is NH 2 , NHR' , NR/* NHOH, N+R 3 'Z-, 

30 NHCOR', N 3 or N0 2 , and where R' is a linear or branched 
chain alkyl group, or an aryl group, where Z* is a 
pharmaceutical^ acceptable counterion, and t is 1, 2, 3, 
4, 5 or 6 and v is 2, 3, 4, 5 or 6; wherein R is H or a 
linear or branched chain alkyl or acyl group, or an aryl 

35 group; wherein R 2 , R 9 and R 10 are independently the same or 
different and are a linear or branched chain alkyl group; 
wherein R 4 is a linear or branched chain alkyl, alkylox- 
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ymethyl, or alkoxyethyl group, or a hydroxymethyl or 
hydroxyethyl group , or a linear or branched chain alken- 
ylalkyl group; wherein R 7 and R 8 are independently the 
same or different and are H, CN, CF 3 , OH, OR', OCOR', NH 2 , 
5 NHR' , NR' 2 , NHCOR' , C0NH 2 , CONHR' , C0NR 2 ', COOH, COOR' , 
CHO, COR', COSH, COSR', COO(CH 2 ) q OH or COO (CH 2 ) q OR' , or a 
benzyl group, a linear or branched chain alkyl or 
cycloalkyl group, or are a heteroaryl group comprising a 
pyridyl, indolyl, indolylalkyl, guinolinyl, isoguin- 
10 olinyl, pyrryl, furyl or thiophene group, or an aryl 
group having the structure: 



15 




R 10 

wherein R 9 and R 10 are independently the same or different 
and are H, CI, Br, I, F, OH, N0 2 , N 3 , OR*, OCOR*, OCOOR*, 

20 OCONHR", NH 2 , NHR\ NR* 2 , NHCOR*, NHCOOR* or NHCONHR*, where 
R' is a linear or branched chain alkyl group, and R* is 
a linear or branched chain alkyl group, and q is 2, 3, 4 
or 5; wherein R" is H or a linear chain alkyl group; 
wherein R 12 and R u are independently the same or different 

25 and are H or a linear chain alkyl group; wherein j is 1, 
2, 3 or 4; and wherein n is 0, 1, 2, 3 or 4. 
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The invention further provides a compound having the 
structure : 



wherein Y is -(CH 2 ) B ~, where n is 1, 2, 3, 4 or 5; -(CH 2 ) h - 
0-(CH 2 ) k -, where h and k are independently the same or 

15 different and are 2, 3 or 4; - (CH 2 ) b -CH«CH-(CH 2 ) k -; or - 
(CH 2 ) b -Cec-(CH 2 ) k -, where h and k are independently the 
same or different and are 1, 2, 3 or 4; wherein A is CH 2 , 
CR' 2 , NH, NR', NCHO, NCOR' , NOH, 0 or S, where R' is a 
methyl, ethyl or propyl group; wherein Z is 0, NH, NCHO, 

20 NCOR", NR", NOR" or CH 2 , where R" is a methyl, ethyl 
or propyl group; wherein R is H or a linear or branched 
chain alkyl or acyl group, or an aryl group; wherein R° is 
H, a linear or branched chain alkyl, an alkoxyalkyl, 
azidoalkyl , aminoalkoxyalkyl , azidoalkoxyalkyl , 

25 trihaloalkoxyalkyl, aminoalkyl, hydroxyalkyl, or an aryl 
group, or (CH 2 ) t W, where W is NH 2 , NHR', NR/ , NHOH, N+R 3 'Z', 
NHCOR', N 3 , N02 or CH^fCH,)^ 1 , or a linear or branched 
chain alkyl group, or an arylalkyl group, or an alkenyl 
or alkynyl group, or an aryl group, where R' is a linear 

30 or branched chain alkyl group, or an aryl group, where W° 
is O, S or NH, where W l is NH 2 , NHR', NR 2 ', NHOH, N + R 3 'Z*, 
NHCOR', N 3 or N0 2 , and where R' is a linear or branched 
chain alkyl group, or an aryl group, where Z m is a 
pharmaceutical^ acceptable counterion, and t is 1, 2, 3, 

35 4, 5 or 6 and v is 2, 3, 4, 5 or 6; wherein R 7 and R 1 are 
independently the same or different and are H, CN, CF 3 , 
OH, OR', OCOR', NH 2 , NHR', NR' 2 , NHCOR' , CONH 2 , CONHR' , 



12 
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CONR 2 ', COOH, COOR', CHO, COR', COSH f COSR' , COO(CH 2 ) q OH or 
COO(CH 2 ),OR' , or a benzyl group, a linear or branched 
chain alkyl or cycloalkyl group, or are a heteroaryl 
group comprising a pyridyl, indolyl, indolylalkyl, 
5 quinolinyl, isoguinolinyl, pyrryl, furyl or thiophene 
group, or an aryl group having the structure: 



10 




R 10 

wherein R 9 and R 10 are independently the sane or different 
and are H, CI, Br, I, F, OH, N0 2 , N 3 , OR*, OCOR*, OCOOR*, 

15 OCONHR*, NH 2 , NHR*, NR* 2 , NHCOR" , NHCOOR* or NHCONHR*, where 
R' is a linear or branched chain alkyl group, and R* is 
a linear or branched chain alkyl group, and q is 2, 3, 4 
or 5; wherein R 12 and R 13 are independently the same or 
different and are H or a linear chain alkyl group; 

20 wherein j is 1, 2, 3 or 4; wherein n is 2, 3 or 4; and 
wherein p is 0, 1, 2 or 3. 

The invention still further provides a compound having 
the structure: 



25 



30 




35 wherein Y is -(CH 2 ) B -, where n is 1, 2, 3, 4 or 5; -(CH 2 ) D - 
0-(CH 2 ) k -, where h and k are independently the same or 
different and are 2, 3 or 4; -(CH 2 ) h -CH=CH-(CH 2 ) k -; or - 
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(CH 2 ) h -CsC-(CH 2 ) k -, where h and k are independently the 
same or different and are 1, 2, 3 or 4; wherein Z is 0, 
NH, NCHO, NCOR, NR, NOR or CH 2 , where R is a methyl, ethyl 
or propyl group; wherein R 1 is H, CI, Br, I, F, NOj, CN, 
5 OH, OR 2 , OCOR 2 , NH 2 , NR 2 , NHC0R 2 , or CF 3 , where R 2 is a 
linear or branched chain alkyl group, or an aryl group; 
wherein R 4 is H, or a linear or branched chain alkyl 
group, or an aryl group; wherein R 7 and R 8 are independ- 
ently the same or different and are H, CN, CF 3 , OH, OR', 

10 OCOR', NH 2 , NHR', NR' 2 , NHCOR' , C0NH 2 , CONHR' , CONR 2 ', 
COOH, COOR', CHO, COR', COSH, COSR' , COO(CH 2 )<OH or 
C00(CH 2 ) q 0R', or a benzyl group, a linear or branched 
chain alkyl or cycloalkyl group, or are a heteroaryl 
group comprising a pyridyl, indolyl, indolylalkyl, 

15 quinolinyl, isoguinolinyl, pyrryl, furyl or thiophene 
group, or an aryl group having the structure: 



20 




R 10 

wherein R 9 and R 10 are independently the same or different 
25 and are H, Cl, Br, I, F, OH, N0 2 , N 3 , OR*, OCOR*, OCOOR*, 
OCONHR*, NH 2 , NHR*, NR* 2 , NHCOR* , NHCOOR* or NHCONHR*, where 
R' is a linear or branched chain alkyl group, and R* is 
a linear or branched chain alkyl group, and q is 2, 3, 4 
or 5; wherein R 12 and R 13 are independently the same or 
30 different and are H or a linear chain alkyl group; and 
wherein p is 0, i, 2 or 3. 
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Th e invention also provides a compound having the 
structure : 



5 



10 




wherein A is CH 2 , CR,, NH, NR, NCHO, NCOR, NOH, O or S, 
where R is a methyl, ethyl or propyl group; wherein Y is 
15 -(CH 2 ) B -, where n is 1, 2, 3, 4 or 5; -(CH 2 ) h -0-(CH 2 ) k -, 
where h and k are independently the same or different and 
are 2, 3 or 4; -(CH 2 ).-CH=CH-(CH 2 ) k -; or -(CH 2 ) k -C*C- (CH 2 ) k -, 
where h and k are independently the same or different and 
are 1, 2, 3 or 4; wherein Z is 0, NH, NCHO, NCOR', NR', 
20 NOR' or CH 2 , where R' is a methyl, ethyl or propyl group; 
wherein X is NH, NR" , o or S, where R" is H or a linear 
or branched chain alkyl or acyl group, or an aryl group; 
wherein R 4 is H, or a linear or branched chain alkyl 
group, or an aryl group; wherein R 7 and R* are independ- 
25 ently the same or different and are H, CN, CF 3 , OH, OR', 
OCOR', NH 2 , NHR', NR' 2 , NHCOR' , C0NH 2 , CONHR' , C0NR 2 ', 
COOH, COOR', CHO, COR', COSH, COSR' , COO(CH 2 ),OH or 
COO(CH 2 ),OR', or a benzyl group, a linear or branched 
chain alkyl or cycloalkyl group, or are a heteroaryl 
30 group comprising a pyridyl, indolyl, indolylalkyl, 
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quinolinyl, isoguinolinyl, pyrryl, furyl or thiophene 
group, or an aryl group having the structure: 



5 




K 10 

wherein R 9 and R 10 are independently the same or different 
10 and are H, CI, Br, I, F, OH, NO,, N„ OR*, OCOR*, OCOOR*, 
OCONHR*, NH 2 , NHR*, NR* 2 , NHCOR*, NHCOOR* or NHCONHR*, where 
R' is a linear or branched chain alkyl group, and R* is 
a linear or branched chain alkyl group, and g is 2, 3, 4 
or 5; wherein R 12 and R 13 are independently the same or 
15 different and are H or a linear chain alkyl group; and 
wherein p is 0, 1, 2 or 3. 

The invention further provides a compound having the 
structure: 



20 



25 




30 wherein Y is -(CH 2 ).-, where n is 1, 2, 3, 4 or 5; -(CH 2 ) b - 
0-(CH 2 ) k -, where h and k are independently the same or 
different and are 2, 3 or 4; -(CH 2 ) b -CH=CH-(CH 2 ) k -; or - 
(CH 2 ) h -CsC-(CH 2 ) k -, where h and k are independently the 
same or different and are 1, 2, 3 or 4; wherein Z is 0, 

35 NH, NCHO, NCOR, NR, NOR or CH 2 , where R is a methyl, ethyl 
or propyl group; wherein X is NH, NR' , o or S, where R' 
is H or a linear or branched chain alkyl or acyl group, 
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or an aryl group; wherein R 7 and R 8 are independently the 
same or different and are H, CN, CF 3 , OH, OR', OCOR' , NH 2 , 
NHR' , NR' 2 , NHCOR' , CONH 2 , CONHR' , CONR 2 ' , COOK, COOR' , 
CHO, COR', COSH, COSR', COO(CH 2 ) q OH or COO (CH 2 ) q OR' , or a 
5 benzyl group, a linear or branched chain alkyl or 
cycloalkyl group, or are a heteroaryl group comprising a 
pyridyl, indolyl, indolylalkyl, quinolinyl, isoquin- 
olinyl, pyrryl, furyl or thiophene group, or an aryl 
group having the structure: 

10 



15 




wherein R 9 and R 10 are independently the same or different 
and are H, CI, Br, I, F, OH, N0 2 , N 3 , OR*, OCOR*, OCOOR*, 
OCONHR*, NH 2 , NHR*, NR* 2 , NHCOR*, NHCOOR* or NHCONHR* , where 
R' is a linear or branched chain alkyl group, and R* is 
20 a linear or branched chain alkyl group, and q is 2, 3, 4 
or 5; wherein R 12 and R 13 are independently the same or 
different and are H or a linear chain alkyl group; 
wherein m and n are independently the same or different 
and are 0 or 1; and wherein p is 0, 1, 2 or 3. 

25 
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Th e invention still further provides a compound having 
the structure: 



5 



10 




R 



wherein B is O, S, CH, # CHR\ NH or NR b , where R* is a 
linear or branched chain alkyl group, or OH, OR\ NH 2 , 
15 NR» 2 , 0(C=0)R» or NH(C=0)R", where R" is H or a linear 
alkyl group, and where R b is a linear or branched chain 
alkyl group; wherein Q is OH, OR", SH, SR" ' , NH 2 , 
NHR'", NR 2 " ' , NR' 'OH, NR"OR"', or a linear or branched 
chain alkyl group, or an arylalkyl group, or an alkenyl 

20 or alkynyl group, or an aryl group, where R" is H, a 
linear or branched chain alkyl group, trialkylsilylalkyl, 
cyanoalkyl, or an aryl group, and R'" is a linear or 
branched chain alkyl group, or an aryl group; wherein R° 
and R 1 are independently the same or different and are H, 

25 a linear or branched chain alkyl, an alkoxyalkyl, azido- 
alkyl, aminoalkoxyalkyl, azidoalkoxyalkyl , 
trihaloalkoxyalkyl, aminoalkyl, hydroxyalkyl, or an aryl 
group, or (CH,),W, where W is NH„ NHR' , NR,', NHOH, N + R 3 'Z", 
NHCOR', N„ N0 2 or CH 2 W°(CH : ) y w', or a linear or branched 

30 chain alkyl group, or an arylalkyl group, or an alkenyl 
or alkynyl group, or an aryl group, where R' is a linear 
or branched chain alkyl group, or an aryl group, where W° 
is O, S or NH, where W is NH 2 , NHR', NR 2 ' , NHOH, N*R,'Z-, 
NHCOR', Nj or N0 2 , and where R' is a linear or branched 

35 chain alkyl group, or an aryl group, where Z" is a 
pharmaceutical^ acceptable counterion, and t is 1, 2, 3, 
4, 5 or 6 and v is 2, 3, 4, 5 or 6; wherein R is H or a 
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linear or branched chain alkyl or acyl group, or an aryl 
group; wherein R 2 , R 9 and R 10 are independently the same or 
different and are H or a linear or branched chain alkyl 
group; wherein R 4 is H or a linear or branched chain 
5 alkyl , alkyloxymethyl, or alkoxyethyl group , or a 
hydroxymethyl or hydroxyethyl group, or a linear or 
branched chain alkenylalkyl group; wherein R 7 and R 8 are 
independently the same or different and are H, CN, CF 3/ 
OH, OR', OCOR', NH 2 , NHR' , NR' 2 , NHCOR' , CONH 2 , CONHR' , 

10 CONR 2 ', COOH, COOR', CHO, COR', COSH, COSR' , CO0(CH 2 ) q OH or 
COO(CH 2 )<OR' , or a benzyl group, a linear or branched 
chain alkyl or cycloalkyl group, or are a heteroaryl 
group comprising a pyridyl, indolyl, indolylalkyl, 
quinolinyl, isoguinolinyl, pyrryl, furyl or thiophene 

15 group, or an aryl group having the structure: 



20 




R 10 

wherein R 9 and R 10 are independently the same or different 
and are H, CI, Br, I, F, OH, N0 2 , N 3 , OR*, OCOR*, OCOOR*, 
OCONHR*, NH 2 , NHR*, NR",, NHCOR*, NHCOOR* or NHCONHR*, where 

25 R' is a linear or branched chain alkyl group, and R* is 
a linear or branched chain alkyl group, and q is 2, 3, 4 
or 5; wherein R 12 and R 13 are independently the same or 
different and are H or a linear chain alkyl group; 
wherein R 11 is H or a linear chain alkyl group; wherein R 12 

30 and R 13 are independently the same or different and are H 
or a linear chain alkyl group; and wherein n is 2, 3 or 
4. 
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The invention also provides a compound having the 
structure : 



5 

f 



10 




s 

wherein B is 0, S, CH 2 , CHR*, NH or NR b , where R* is a 
linear or branched chain alkyl group, or OH, OR e , NH 2 , 

15 NR e „ 0(C=0)R e or NH(C=0)R c , where R' is H or a linear alkyl 
group, and where R b is a linear or branched chain alkyl 
group; wherein Q is OH, OR", SH, SR'", NH 2 , NHR'", 
NR 2 "', NR"0H, NR"OR'", or a linear or branched chain 
alkyl group, or an arylalkyl group, or an alkenyl or 

20 alkynyl group, or an aryl group, where R" is H, a linear 
or branched chain alkyl group, trialkylsilylalkyl, 
cyanoalkyl, or an aryl group, and R'" is a linear or 
branched chain alkyl group, or an aryl group; wherein R° 
and R 1 are independently the sane or different and are H, 

25 a linear or branched chain alkyl, an alkoxyalkyl, azido- 
alkyl, aminoalkoxyalkyl, az idoalkoxyalkyl , 
trihaloalkoxyalkyl, aminoalkyl, hydroxyalkyl, or an aryl 
group, or (CH 2 ),W, where W is NH 2 , NHR' , NR 2 / , NHOH, N+Rj'Z', 
NHCOR', N 3 , N0 2 or CH,W°(CH 2 ),W', or a linear or branched 

30 chain alkyl group, or an arylalkyl group, or an alkenyl 
or alkynyl group, or an aryl group, where R' is a linear 
or branched chain alkyl group, or an aryl group, where W° 
is O, S or NH, where W 1 is NH 2 , NHR', NR 2 ' , NHOH, N + Rj'Z", 
NHCOR', N, or N0 2 , and where R' is a linear or branched 

35 chain alkyl group, or an aryl group, where Z* is a 
pharmaceutical^ acceptable counterion, and t is 1, 2, 3, 
4, 5 or 6 and v is 2, 3, 4, 5 or 6; wherein R is H or a 
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10 
15 

* 

20 
25 
30 



linear or branched chain alkyl or acyl group , or an aryl 



R n is H or a linear chain alkyl group; wherein R 12 and R 13 
are independently the same or different and are H or a 
linear chain alkyl group; wherein j and k are 
independently the same or different and are 0, 1, 2, 3 or 
4; and wherein n is 2, 3 or 4. 

The invention further provides a compound having the 
structure: 



wherein B is o, S, CH 2 , CHR*, NH or NR b , where R' is a 
linear or branched chain alkyl group, or OH, OR e , NH 2 , 
NR e 2 , 0(C=0)R c or NH(C=0)R% where R c is H or a linear alkyl 
group, and where R b is a linear or branched chain alkyl 
group; wherein Q is OH, OR", SH, SR' ' 9 , NH 2 , NHR' ' ' , 
NR 2 '", NR' 'OH, NR"0R"', or a linear or branched chain 
alkyl group, or an arylalkyl group, or an alkenyl or 
alkynyl group, or an aryl group, where R' 9 is H, a linear 
or branched chain alkyl group, trialkylsilylalkyl, 
cyanoalkyl, or an aryl group, and R" ' is a linear or 
branched chain alkyl group, or an aryl group; wherein R 1 
is H, a linear or branched chain alkyl, an alkoxyalkyl, 
azidoalkyl, aminoalkoxyalkyl, azidoalkoxyalkyl, 
trihaloalkoxyalkyl, aminoalkyl, hydroxyalkyl, or an aryl 
group, or (CH 2 ) t W, where W is NH 2 , NHR', NR 2 ', NHOH, N+Rj'Z*, 
NHCOR', N 3 , NOj or CH^CH^W 1 , or a linear or branched 
chain alkyl group, or an arylalkyl group, or an alkenyl 



group; wherein R 



L 7 is an aryl or diary lalkyl group; wherein 
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or alkynyl group, or an aryl group, where R' is a linear 
or branched chain alkyl group, or an aryl group, where W° 
is O, S or NH, where W 1 is NH 2 , NHR', NR 2 ', NHOH, N + R 3 'Z-, 
NHCOR', N 3 or N0 2 , and where R' is a linear or branched 
5 chain alkyl group, or an aryl group, where Z~ is a 
pharmaceutical ly acceptable counterion, and t is 1, 2, 3, 
4, 5 or 6 and v is 2, 3, 4, 5 or 6; wherein R is H or a 
linear or branched chain alkyl or acyl group, or an aryl 
group; wherein R 2 , R 9 and R 10 are independently the same or 

10 different and are H or a linear or branched chain alkyl 
group; wherein R 4 is H or a linear or branched chain 
alkyl, alkyloxymethyl, or alkoxyethyl group, or a 
hydroxymethyl or hydroxyethyl group, or a linear or 
branched chain alkenylalkyl group; wherein R 7 and R* are 

15 independently the same or different and are H, CN, CF 3 , 
OH, OR', OCOR', NH 2 , NHR' , NR' 2 , NHCOR' , CONH 2 , CONHR' , 
CONR 2 ', COOH, COOR', CHO, COR', COSH, COSR' , COO(CH 2 ) q OH or 
COO(CH 2 ) q OR' , or a benzyl group, a linear or branched 
chain alkyl or cycloalkyl group, or are a heteroaryl 

20 group comprising a pyridyl, indolyl, indolylalkyl, 
quinolinyl, isoquinolinyl, pyrryl, furyl or thiophene 
group, or an aryl group having the structure: 



25 




R 10 

wherein R 9 and R 10 are independently the same or different 
30 and are H, CI, Br, I, F, OH f N0 2 , N 3 , OR*, OCOR*, OCOOR*, 
OCONHR*, NH 2 , NHR*, NR* 2 , NHCOR*, NHCOOR* or NHCONHR*, where 
R' is a linear or branched chain alkyl group, and R* is 
a linear or branched chain alkyl group, and q is 2, 3, 4 
or 5; wherein R 11 is H or a linear chain alkyl group; 
35 wherein R 12 and R 13 are independently the same or different 
and are H or a linear chain alkyl group; and wherein n is 
2, 3 or 4. 
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The invention still further provides a compound having 
the structure: 



wherein B is O, S, CH 2 , CHR\ NH or NR b , where R a is a 
linear or branched chain alkyl group, or OH, 0R C , NH 2 , 
15 NR C 2 , O(C=0)R c or NH(C=0)R c , where R c is H or a linear alkyl 
group, and where R b is a linear or branched chain alkyl 
group; wherein Q is OH, OR", SH, SR'", NH 2 , NHR"', 
NR 2 9 9 9 $ NR"OH # NR' 'OR' 9 9 , or a linear or branched chain 
alkyl group, or an arylalkyl group, or an alkenyl or 

20 alkynyl group, or an aryl group, where R" is H, a linear 
or branched chain alkyl group, trialkylsilylalkyl, 
cyanoalkyl, or an aryl group, and R'" is a linear or 
branched chain alkyl group, or an aryl group; wherein R° 
and R 1 are independently the sane or different and are H, 

25 a linear or branched chain alkyl, an alkoxyalkyl, azido- 
alkyl, aminoalkoxyalkyl , azidoalkoxyalky 1 , 
trihaloalkoxyalkyl, aminoalkyl, hydroxyalkyl, or an aryl 
group, or (CH 2 ) t W, where W is NH 2 , NHR' , NRj' , NHOH, N + R 3 'Z", 
NHCOR', N 3 , N0 2 or CHjW^CH^W 1 , or a linear or branched 

30 chain alkyl group, or an arylalkyl group, or an alkenyl 
or alkynyl group, or an aryl group, where R' is a linear 
or branched chain alkyl group, or an aryl group, where W° 
is O, S or NH, where W 1 is NH 2 , NHR', NR 2 ', NHOH, N + R 3 'Z*, 
NHCOR', N 3 or N0 2 , and where R' is a linear or branched 

35 chain alkyl group, or an aryl group, where T is a 
pharmaceutical^ acceptable counterion, and t is 1, 2, 3, 
4, 5 or 6 and v is 2, 3, 4, 5 or 6; wherein R is H or a 




R 



1? 
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linear or branched chain alkyl or acyl group, or an aryl 
group; wherein R 2 , R 9 and R 10 are independently the same or 
different and are H or a linear or branched chain alkyl 
group; wherein R 4 is H or a linear or branched chain 
5 alkyl , alkyloxyraethyl, or alkoxyethyl group, or a 
hydroxymethyl or hydroxyethyl group, or a linear or 
branched chain alkenylalkyl group; wherein R 7 and R 8 are 
independently the same or different and are H, CN, CF 3 , 
OH, OR', OCOR', NH 2 , NHR' , NR' 2 , NHCOR' , CONH 2 , CONHR' , 

10 C0NR 2 ' f COOH, COOR', CHO, COR', COSH, COSR' , C00(CH 2 ) q 0H or 
COO(CH 2 ) q OR', or a benzyl group, a linear or branched 
chain alkyl or cycloalkyl group, or are a heteroaryl 
group comprising a pyridyl, indolyl, indolylalkyl, 
quinolinyl, isoquinolinyl, pyrryl, furyl or thiophene 

15 group, or an aryl group having the structure: 



20 




„10 

wherein R* and R 10 are independently the sane or different 
and are H, CI, Br, I, F, OH, NO,, N,, OR", OCOR", OCOOR", 
OCONHR", NHj, NHR*, NR" 2 , NHCOR", NHCOOR" or NH CONHR", where 

25 R' is a linear or branched chain alkyl group, and R* is 
a linear or branched chain alkyl group, and q is 2, 3, 4 
or 5; wherein R n is H or a linear chain alkyl group; 
wherein R 11 and R" are independently the same or different 
and are H or a linear chain alkyl group; wherein j is 1, 

30 2, 3 or 4; and wherein n is 0, 1, 2, 3 or 4. 
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In addition, the invention provides a compound having the 
structure: 



wherein B is O, S, CH 2 , CHR\ NH or NR b , where R* is a 
linear or branched chain alkyl group, or OH, OR c , NH 2 , 

15 NR C 2 , 0(C=*0) R e or NH(C=0)R e , where R e is H or a linear alkyl 
group, and where R b is a linear or branched chain alkyl 
group; wherein Y is -(CH 2 ).-, where n is 1, 2, 3, 4 or 5; 
-(CH 2 ) b -0-(CH 2 ) k -, where h and k are independently the same 
or different and are 2, 3 or 4; -(CH 2 ) b -CH=CH-(CH 2 ) k -; or - 

20 (CH 2 ) h -C«C-(CH 2 ) k -, where h and k are independently the 
same or different and are 1, 2, 3 or 4; wherein A is CH 2 , 
CR' 2 , NH, NR', NCHO, NCOR' , NOH, O or S, where R' is a 
methyl, ethyl or propyl group; wherein Z is O, NH, NCHO, 
NCOR", NR", NOR" or CH 2 , where R" is a methyl, ethyl 

25 or propyl group; wherein R is H or a linear or branched 
chain alkyl, or acyl group, or an aryl group; wherein R° 
is H, a linear or branched chain alkyl, an alkoxyalkyl, 
azidoalkyl, aminoalkoxyalkyl , azidoalkoxyalkyl, 
trihaloalkoxyalkyl, aminoalkyl, hydroxyalkyl, or an aryl 

30 group, or (CH 2 ),W, where W is NH 2 , NHR', NR 2 ' , NHOH, N + R 3 'Z-, 
NHCOR' , N 3I N02 or CHjW^CfyhW 1 , or a linear or branched 
chain alkyl group, or an arylalkyl group, or an alkenyl 
or alkynyl group, or an aryl group, where R' is a linear 
or branched chain alkyl group, or an aryl group, where W° 

35 is 0, S or NH, where W 1 is NH 2 , NHR', NR 2 ' , NHOH, N+R 3 'Z', 
NHCOR', N 3 or N0 2 , and where R' is a linear or branched 
chain alkyl group, or an aryl group, where Z' is a 
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pharmaceutically acceptable counter ion, and t is 1, 2, 3, 
4, 5 or 6 and v is 2, 3, 4, 5 or 6; H, or a linear or 
branched chain, alkoxyalkyl, azidoalkyl, 
aninoalkoxyalkyl , azidoalkoxyalkyl , trihaloalkoxyalkyl , 
5 aminoalkyl, hydroxyalkyl, alkyl group, or an aryl group; 
wherein R 7 and R 8 are independently the sane or different 
and are H, CN, CF 3 , OH, OR', OCOR', NH 2 , NHR' , NR' 2 , 
NHCOR' , CONH 2 , CONHR' , CONRj', COOH, COOR', CHO, COR', 
COSH, COSR', COO(CH 2 ) q OH or COO(CH 2 ) q OR' , or a benzyl 
10 group, a linear or branched chain alkyl or cycloalkyl 
group, or are a heteroaryl group comprising a pyridyl, 
indolyl, indolylalkyl, quinolinyl, isoquinolinyl, pyrryl, 
furyl or thiophene group, or an aryl group having the 
structure: 

15 



20 




wherein R 9 and R 10 are independently the same or different 
and are H, CI, Br, I, F, OH, NO^ N 3 , OR*, OCOR*, OCOOR*, 
OCONHR*, NH 2 , NHR*, NR* 2 , NHCOR*, NHCOOR* or NHCONHR*, where 
R' is a linear or branched chain alkyl group, and R* is 
25 a linear or branched chain alkyl group, and q is 2, 3, 4 
or 5; wherein R" and R 13 are independently the sane or 
different and are H or a linear chain alkyl group; 
wherein j is 1, 2, 3 or 4; wherein n is 2, 3 or 4; and 
wherein p is 0, l, 2 or 3. 

30 
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The invention also provides a compound having the 
structure : 



5 



10 




wherein B is O, s, CH 2 , CHR\ NH or NR b , where R a is a 
linear or branched chain alkyl group, or OH, OR c , NH 2 , 
15 NR C 2 , 0(C=0)R c or NH(C=0)R c , where R c is H or a linear alkyl 
group, and where R b is a linear or branched chain alkyl 
group; wherein X is NH, NR' , 0 or S, where R' is H or a 
linear or branched chain alkyl or acyl group, or an aryl 
group; wherein Y is -(CH 2 ).-, where n is 1, 2, 3, 4 or 5; 
20 -(CH 2 ) b -0-(CH 2 ) k -, where h and k are independently the same 
or different and are 2, 3 or 4; -(CH 2 ) b -CH=CH- (CH 2 ) k -; or - 
(CH 2 ) b -C=C-(CH 2 ) k -, where h and k are independently the 
same or different and are 1, 2, 3 or 4; wherein Z is O, 
NH, NCHO, NCOR", NR" , NOR" or CH 2 , where R" is a 
25 methyl, ethyl or propyl group; wherein R is H or a linear 
or branched chain alkyl or acyl group, or an aryl group; 
wherein R 1 is H, CI, Br, I, F, N0 2 , CN, OH, OR 2 , OCOR 2 , NH 2 , 
NR 2 , NHCOR2 or CFj, where R 2 is a linear or branched chain 
alkyl group, or an aryl group; wherein R 4 is H, or a 
30 linear or branched chain alkyl group, or an aryl group; 
wherein R 7 and R* are independently the same or different 
and are H, CN, CF 3 , OH, OR', OCOR', NH 2 , NHR' , NR' 2 , 
NHCOR ' , C0NH 2 , CONHR' , CONR 2 ' , COOH, COOR' , CHO, COR', 
COSH, COSR', COO(CH 2 ) q OH or C00(CH 2 ) q OR' , or a benzyl 
35 group, a linear or branched chain alkyl or cycloalkyl 
group, or are a heteroaryl group comprising a pyridyl, 
indolyl, indolylalkyl, quinolinyl, isoquinolinyl, pyrryl, 
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furyl or thiophene group , or an aryl group having the 
structure: 

R i0 

wherein R 9 and R 10 are independently the same or different 
10 and are H, CI, Br, I, F, OH, NO,, N„ OR*, OCOR*, OCOOR 1 ", 
OCONHR*, NH 2 , NHR", NR^j, NHCOR*, NHCOOR" or NHCONHR*, where 
R' is a linear or branched chain alkyl group, and R*" is 
a linear or branched chain alkyl group, and g is 2, 3, 4 
or 5; wherein R 12 and R 13 are independently the same or 
15 different and are H or a linear chain alkyl group; and 
wherein p is 0, 1, 2 or 3. 

The invention further provides a compound having the 
structure: 



20 



25 




30 wherein A is CH 2 , CR„ NH, NR, NCHO, NCOR, NOH, 0 or S, 
where R is a methyl, ethyl or propyl group; B is O, S, 
CHj, CHR', NH or NR b , where R* is a linear or branched 
chain alkyl group, or OH, OR% NH 2 , NR e 2 , o(c=o)R e or 
NH(C=0)R e , where R« is H or a linear alkyl group, and 

35 where R b is a linear or branched chain alkyl group; 
wherein X is NH, NR', O or S, where R' is H or a linear 
or branched chain alkyl or acyl group, or an aryl group; 
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vherein Y is -(CH 2 ) D -, where n is 1, 2, 3, 4 or 5; -(CH 2 ) h - 
0-(CH 2 ) k -, where h and k are independently the same or 
different and are 2, 3 or 4; -(CH 2 ) h -CH=CH-(CH 2 ) k -; or - 
(CH 2 ) h -CEO (CH 2 ) k - , where h and k are independently the 
5 sane or different and are 1, 2, 3 or 4; wherein Z is O, 
NH, NCHO, NCOR", NR' ' , NOR" or CH 2 , where R' 9 is a 
methyl, ethyl or propyl group; wherein R 4 is H, or a 
linear or branched chain alkyl group , or an aryl group; 
wherein R 7 and R* are independently the same or different 
10 and are H, CN, CF 3 , OH, OR', OCOR' , NH 2 , NHR', NR' 2 , 
NHCOR', CONH 2 , CONHR ' , CONR 2 ', COOH, COOR' , CHO, COR', 

cosh, COSR', C00(CH 2 ),OH or COO(CH 2 ) q OR', or a benzyl 
group, a linear or branched chain alkyl or cycloalkyl 
group, or are a heteroaryl group comprising a pyridyl, 
15 indolyl, indolylalkyl, guinolinyl, isoguinolinyl, pyrryl, 
furyl or thiophene group, or an aryl group having the 
structure: 



20 




wherein R 9 and R 10 are independently the same or different 
25 and are H, CI, Br, I, F, OH, N0 2 , N 3 , OR*, OCOR*, OCOOR*, 
OCONHR*, NH 2 , NHR*, NR* 2 , NHCOR*, NHCOOR* or NHCONHR*, where 
R' is a linear or branched chain alkyl group, and R* is 
a linear or branched chain alkyl group, and q is 2, 3, 4 
or 5; wherein R 12 and R n are independently the same or 
30 different and are H or a linear chain alkyl group; and 
wherein p is 0, 1, 2 or 3. 
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The invention further provides a compound having the 
structure: 



5 



10 




wherein B is 0, S, CH„ CHR\ NH or NR b , where R* is a 
linear or branched chain alkyl group, or OH, OR e , NH 2 , 

15 NR« 2 , 0(c=0)R« or NH(C-0)R e , where R e is H or a linear alkyl 
group, and where R b is a linear or branched chain alkyl 
group; wherein X is NH, NR' , o or S, where R' is H or a 
linear or branched chain alkyl or acyl group, or an aryl 
group; wherein Y is -(CH,).-, where n is l, 2, 3, 4 or 5; 

20 -(CH 2 ) h -0-(CH 2 ) k -, where h and k are independently the same 
or different and are 2, 3 or 4; -(CH 2 ) b -CH=CH-(CH 2 ) k -; or - 
(CH 2 )„-c«C-(CH 2 ) k -, where h and k are independently the 
same or different and are 1, 2, 3 or 4; wherein 2 is 0, 
NH, NCH0, NCOR", NR" , NOR" or CH 2 , where R" is a 

25 methyl, ethyl or propyl group; wherein R 7 and R* are 
independently the same or different and are H, CN, CF„ 
OH, OR', OCOR', NH 2 , NHR' , NR' 2 , NHCOR ' , C0NH 2 , CONHR' , 
C0NR 2 ', COOH, COOR', CHO, COR', COSH, COSR' , COO(CH 2 ),OH or 
COO(CH 2 ),OR', or a benzyl group, a linear or branched 

30 chain alkyl or cycloalkyl group, or are a heteroaryl 
group comprising a pyridyl, indolyl, indolylalkyl, 
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quinolinyl, isoguinolinyl, pyrryl r furyl or thiophene 
group, or an aryl group having the structure: 



5 




R 10 

wherein R 9 and R t0 are independently the same or different 
10 and are H, CI, Br, I, F, OH, N0 2 , N 3 , OR*, OCOR*, OCOOR", 
OCONHR*, NH 2 , NHR*, NR* 2 , NHCOR", NHCOOR* or NHCONHR*, where 
R' is a linear or branched chain alkyl group, and R" is 
a linear or branched chain alkyl group, and q is 2, 3, 4 
or 5; wherein R 12 and R 13 are independently the same or 
15 different and are H or a linear chain alkyl group; 
wherein m and n are independently the same or different 
and are 0 or 1; and wherein p is 0, 1, 2 or 3. 

The invention still further provides a compound having 
20 the structure: 



25 




wherein Q is OH, OR", SH, SR" ' , NH 2 , NHR'", NR 2 '", 
NR' 'OH, NR"OR #// , or a linear or branched chain alkyl 
group, or an arylalkyl group, or an alkenyl or alkynyl 
group, or an aryl group, where R" is H, a linear or 
35 branched chain alkyl group, trialkylsilylalkyl, 
cyanoalkyl, or an aryl group, and R' ' 9 is a linear or 
branched chain alkyl group, or an aryl group; wherein R° 
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and R 1 are independently the same or different and are H, 
a linear or branched chain alkyl, an alkoxyalkyl, azido- 
alkyl, aminoalkoxyalkyl, azidoalkoxyalkyl , 
trihaloalkoxyalkyl, aminoalkyl, hydroxyalkyl, or an aryl 
5 group, or (CH 2 ),W, where W is NH 2 , NHR', NR 2 ', NHOH, N+Rj'Z', 
NHCOR', N 3 , N0 2 or CH 2 W°(CHj),W\ or a linear or branched 
chain alkyl group, or an arylalkyl group, or an alkenyl 
or alkynyl group, or an aryl group, where R' is a linear 
or branched chain alkyl group, or an aryl group, where W° 
10 is O, S or NH, where W 1 is NH,, NHR', NR 2 ', HHOH, N + R 3 'Z", 
NHCOR' , N, or N0 2 , and where R' is a linear or branched 
chain alkyl group, or an aryl group, where 2' is a 
pharmaceutical^ acceptable counterion, and t is 1, 2, 3, 
4, 5 or 6 and v is 2, 3, 4, 5 or 6; wherein R is H or a 
15 linear or branched chain alkyl or acyl group, or an aryl 
group; wherein R J , R» and R'° are independently the same or 
different and are H or a linear or branched chain alkyl 
group; wherein R 4 is H or a linear or branched chain 
alkyl, alkyloxymethyl, or alkoxyethyl group, or a 
20 hydroxymethyl or hydroxyethyl group, or a linear or 
branched chain alkenylalkyl group; wherein R 7 and R* are 
independently the same or different and are H, CN, CF„ 
OH, OR', OCOR', NH 2 , NHR', NR' 2 , NHCOR', CONH 2 , CONHR' , 
CONRj', COOH, COOR', CHO, COR', COSH, COSR', COO(CH 2 ),OH or 
25 COO(CH 2 ),OR', or a benzyl group, a linear or branched 
chain alkyl or cycloalkyl group, or are a heteroaryl 
group comprising a pyridyl, indolyl, indolylalkyl , 
quinolinyl, isoquinolinyl, pyrryl, furyl or thiophene 
group, or an aryl group having the structure: 

30 



35 




wherein R 9 and R 10 are independently the same or different 
and are H, CI, Br, I, F, OH, N0 2 , N„ OR*, OCOR", OCO0R*, 
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OCONHR*, NH 2 , NHR iv , HR" Jt NHCOR™ , NHCOOR" or NHCONHR'", where 
R' is a linear or branched chain alkyl group, and R** is 
a linear or branched chain alkyl group, and q is 2, 3, 4 
or 5; wherein R" is H or a linear chain alkyl group; 
5 wherein R IJ is H or a linear chain alkyl group; wherein n 
is 2, 3 or 4; and wherein s and t are independently the 
same or different and are 0,1, 2 or 3. 

The invention also provides a compound having the 
10 structure: 



15 




20 8 

wherein Q is OH, OR", SH, SR'", nh„ NHR'", NRj'", 
NR' 'OH, NR"OR'", or a linear or branched chain alkyl 
group, or an arylalkyl group, or an alkenyl or alkynyl 
group, or an aryl group, where R" is H, a linear or 
25 branched chain alkyl group, trialkylsilylalkyl, 
cyanoalkyl, or an aryl group, and R'" is a linear or 
branched chain alkyl group, or an aryl group; wherein R° 
and R 1 are independently the same or different and are H, 
a linear or branched chain alkyl, an alkoxyalkyl, azido- 
30 alkyl, aminoalkoxyalkyl, azidoalkoxyalky 1 , 
trihaloalkoxyalkyl, aminoalkyl, hydroxyalkyl, or an aryl 
group, or (CH,) t W, where W is NH„ NHR', NR 2 ' , NHOH, N + R,'Z", 
NHCOR', N 3 , NO, or CH 2 W°(CH 3 ) v H , f or a linear or branched 
chain alkyl group, or an arylalkyl group, or an alkenyl 
35 or alkynyl group, or an aryl group, where R' is a linear 
or branched chain alkyl group, or an aryl group, where W° 
is 0, S or NH, where W 1 is NH 2 , NHR', NRj' , NHOH, N+R/Z*, 
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NHCOR' , N 3 or N0 2 , and where R' is a linear or branched 
chain alkyl group, or an aryl group, where Z* is a 
pharmaceutical^ acceptable counterion, and t is 1, 2, 3, 
4, 5 or 6 and v is 2, 3, 4, 5 or 6; wherein R is H or a 
5 linear or branched chain alkyl or acyl group, or an aryl 
group; wherein R 7 is an aryl or diary lalkyl group; wherein 
R n is H or a linear chain alkyl group; wherein R 12 is H or 
a linear chain alkyl group; wherein j and k are independ- 
ently the same or different and are 0, 1, 2, 3 or 4; 
10 wherein n is 2, 3 or 4; and wherein s and t are 
independently the sane or different and are 0, 1, 2 or 3. 

The invention further provides a compound having the 
structure : 



15 



20 




25 wherein Q is OH, OR", SH, SR' " , NH 2 , NHR" ' , NR/"/ 
NR"OH, NR"OR'", or a linear or branched chain alkyl 
group, or an ary lalkyl group, or an alkenyl or alkynyl 
group, or an aryl group, where R" is H, a linear or 
branched chain alkyl group, trialkylsilylalkyl, 

30 cyanoalkyl, or an aryl group, and R"' is a linear or 
branched chain alkyl group, or an aryl group; wherein R 1 
is H, a linear or branched chain alkyl, an alkoxyalkyl, 
azidoalkyl , aminoalkoxyalkyl , azidoalkoxyalkyl , 
trihaloalkoxyalkyl, aminoalkyl, hydroxyalkyl, or an aryl 

35 group, or (CH 2 ) t W, where W is NH 2 , NHR', NR 2 ' , NHOH, N + R 3 '2", 
NHCOR' , N 3 , N0 2 or CH 2 W°(CH 2 hW l # or a linear or branched 
chain alkyl group, or an arylalkyl group, or an alkenyl 
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or alkynyl group, or an aryl group, where R' is a linear 
or branched chain alkyl group, or an aryl group, where W° 
is 0, S or NH, where W 1 is NH 2 , NHR', NR 2 ', NHOH, N*R 3 'Z", 
NHCOR', N 3 or N0 2 , and where R' is a linear or branched 
5 chain alkyl group, or an aryl group, where Z is a 
pharmaceutical ly acceptable counterion, and t is 1, 2, 3, 
4, 5 or 6 and v is 2, 3, 4, 5 or 6; wherein R is H or a 
linear or branched chain alkyl or acyl group, or an aryl 
group; wherein R 2 , R 9 and R 10 are independently the sane or 

10 different and are H or a linear or branched chain alkyl 
group; wherein R 4 is H or a linear or branched chain 
alkyl, alkyloxymethyl, or alkoxyethyl group, or a 
hydroxymethyl or hydroxyethyl group, or a linear or 
branched chain alkenylalkyl group; wherein R 7 and R* are 

15 independently the same or different and are H, CN, CF 3 , 
OH, OR', OCOR', NH 2 , NHR' , NR' 2 , NHCOR' , CONH 2 , CONHR' , 
CONR 2 ', COOH, COOR', CHO, COR', COSH, COSR' , COO(CH 2 ) q OH or 
COO(CH 2 ) q OR', or a benzyl group, a linear or branched 
chain alkyl or cycloalkyl group, or are a heteroaryl 

20 group comprising a pyridyl, indolyl, indolylalky 1 , 
guinolinyl, isoquinolinyl, pyrryl, furyl or thiophene 
group, or an aryl group having the structure; 



wherein R 9 and R 10 are independently the same or different 
30 and are H, CI, Br, 1, F, OH, N0 2 , N 3 , OR*, OCOR*, OCOOR*, 
OCONHR*, NH 2 , NHR*, NR* 2 , NHCOR*, NHCOOR* or NH CONHR*, Where 
R' is a linear or branched chain alkyl group, and R* is 
a linear or branched chain alkyl group, and q is 2, 3, 4 
or 5; wherein R u is H or a linear chain alkyl group; 
35 wherein R 12 is H or a linear chain alkyl group; wherein n 
is 2, 3 or 4; and wherein s and t are independently the 
same or different and are 0, 1, 2 or 3. 



25 
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The invention still further provides a compound having 
the structure: 



5 



10 




R 



wherein Q is OH, OR", SH, SR'", NH„ NHR' ' ' , NRj' ' ' , 
MR' 'OH, NR"OR"', or a linear or branched chain alkyl 

15 group, or an arylalkyl group, or an alkenyl or alkynyl 
group, or an aryl group, where R" is H, a linear or 
branched chain alkyl group, trialkylsilylalkyl, 
cyanoalkyl, or an aryl group, and R" ' is a linear or 
branched chain alkyl group, or an aryl group; wherein R° 

20 and R 1 are independently the same or different and are H, 
a linear or branched chain alkyl, an alkoxyalkyl, azido- 
alkyl, aminoalkoxyalkyl, azidoalkoxyalkyl , 
trihaloalkoxyalkyl, aminoalkyl, hydroxyalkyl, or an aryl 
group, or (CH 2 ),W, where W is NH„ NHR', NR 2 ', NHOH, N+Rj'Z", 

25 nhcor' , N„ NO, or CH^CH,),*', or a linear or branched 
chain alkyl group, or an arylalkyl group, or an alkenyl 
or alkynyl group, or an aryl group, where R' is a linear 
or branched chain alkyl group, or an aryl group, where w° 
is 0, S or NH, where W 1 is NH„. NHR', NR,' , NHOH, N""R,'Z-, 

30 NHCOR', N, or NOj, and where R' is a linear or branched 
chain alkyl group, or an aryl group, where T is a 
pharmaceutical ly acceptable counterion, and t is 1, 2, 3, 
4, 5 or 6 and v is 2,. 3, 4, 5 or 6; wherein R is H or a 
linear or branched chain alkyl or acyl group, or an aryl 

35 group; wherein R l , R' and R 10 are independently the same or 
different and are H or a linear or branched chain alkyl 
group; wherein R 4 is H or a linear or branched chain 
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alkyl, alkyloxymethyl, or alkoxyethyl group, or a 
hydroxymethyl or hydroxyethyl group, or a linear or 
branched chain alkenylalkyl group; wherein R 7 and R 8 are 
independently the same or different and are H, CN, CF 3 , 
5 OH, OR', OCOR', NH 2 , NHR' , NR' 2 , NHCOR 9 , CONH 2 , CONHR', 
CONR 2 ', COOH, COOR', CHO, COR', COSH, COSR' , COO(CH 2 ) q OH or 
COO(CH 2 ) q OR' , or a benzyl group, a linear or branched 
chain alkyl or cycloalkyl group, or are a heteroaryl 
group comprising a pyridyl, indolyl, indolylalkyl, 
10 quinolinyl, isoquinolinyl, pyrryl, furyl or thiophene 
group, or an aryl group having the structure: 



wherein R 9 and R 10 are independently the same or different 
and are H, CI, Br, I, F, OH, N0 2 , N 3 , OR*, OCOR*, OCOOR*, 

20 OCONHR", NH 2 , NHR*, NR" 2 , NHCOR*, NHCOOR* or NHCONHR* , where 
R' is a linear or branched chain alkyl group, and R* is 
a linear or branched chain alkyl group, and q is 2, 3, 4 
or 5; wherein R" is H or a linear chain alkyl group; 
wherein R 12 is H or a linear chain alkyl group; wherein j 

25 is 1, 2, 3 or 4; wherein n is 0, 1, 2, 3 or 4; and 
wherein s and t are independently the same or different 
and are 0, 1, 2 or 3. 



15 
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The invention also provides a compound having the 
structure: 



5 



10 




R 



wherein Q is OH, OR', SH, SR" , NH 2 , NHR' ' , NR'OH, 
NR'OR' ' , where R' is H, or a linear or branched chain 

15 alkyl, trialkylsilylalkyl, or cyanoalkyl group, or an 
aryl group, and where R" is a linear or branched chain 
alkyl group, or an aryl group; wherein Y is -(CH,),-, 
where n is 1, 2, 3, 4 or 5; -(CH 2 ) k -0-(CH 2 ) k -, where h and 
k are independently the same or different and are 2, 3 or 

20 4; - (CH 2 ) k -CH=CH- (CH,) k - ; or - (CH 2 ) k -CHC- (CH 2 ) k -, where h and 
k are independently the same or different and are l, 2, 
3 or 4; wherein A is CH 2 , CR' 2 , NH, NR\ NCHO, NCOR\ NOH, 
O or S, where R* is a methyl, ethyl or propyl group; 
wherein Z is O, NH, NCHO, NCOR b , NR b , NOR", or CH 2 , where 

25 R b is a methyl, ethyl or propyl group; wherein R is H or 
a linear or branched chain alkyl or acyl group, or an 
aryl group; wherein R° is H, or a linear or branched chain 
alkyl, alkoxyalkyl, azidoalkyl, aminoalkoxyalkyl, 
azidoalkoxyalkyl, trihaloalkoxy alkyl, aminoalkyl, or 

30 hydroxyalkyl group, or an aryl group; wherein R 7 and R* 
are independently the same or different and are H, CN, 
CF„ OH, OR', OCOR', NH 2 , NHR', NR' 2 , NHCOR' , C0NH 2 , 
CONHR', CONR 2 ', COOH, COOR', CHO, COR', COSH, COSR' , 
COO(CH 2 ),OH or COO(CH 2 ),OR', or a benzyl group, a linear or 

35 branched chain alkyl or cycloalkyl group, or are a 
heteroaryl group comprising a pyridyl, indolyl. 
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indolylalkyl, guinolinyl, isoquinolinyl, pyrryl, furyl or 
thiophene group, or an aryl group having the structure: 



5 




R 10 

wherein R 9 and R 10 are independently the sane or different 
10 and are H, CI, Br, I, F, OH, NC^, N,, OR*, OCOR*, OCOOR*, 
OCONHR*, NH 2 , NHR\ NR* 2 , NHCOR*, NHCOOR* or NHCONHR*, where 
R' is a linear or branched chain alkyl group, and R* is 
a linear or branched chain alkyl group, and q is 2, 3, 4 
or 5; wherein R 12 is H or a linear chain alkyl group; 
15 wherein j is 1, 2, 3 or 4; wherein p is 0, 1, 2 or 3; and 
wherein s and t are independently the same or different 
and are 0, 1, 2 or 3. 



20 The invention further provides a compound having the 
structure : 



25 



30 




wherein X is NH, NR, 0 or S, where R is H or a linear or 
branched chain alkyl or acyl group, or an aryl group; Y 
is -(CH 2 ) D -, where n is 1, 2, 3, 4 or 5; - (CH 2 ) h -0-(CH 2 ) k 
35 where h and k are independently the same or different 
and are 2, 3 or 4; -(CH 2 ) b -CH=CH-(CH 2 ) k -; or -(CH 2 ) h -CsC- 
(CH 2 ) k -, where h and k are independently the same or 
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different and are 1, 2, 3 or 4; wherein Z is O, NH, NCHO, 
NCOR', NR' , NOR' or CH 2 , where R' is a methyl, ethyl or 
propyl group; wherein R 1 is H, CI, Br, I, F, N0 2 , CN, OH, 
OR", OCOR", NH 2 , NR", NHCOR" or CF 3 , where R" is a 
5 linear or branched chain alkyl group, or an aryl group; 
wherein R* is H, or a linear or branched chain alkyl 
group, or an aryl group; wherein R 7 and R 8 are independ- 
ently the sane or different and are H, CN, CF 3 , OH, OR', 
OCOR', NH 2 , NHR' , NR' 2 , NHCOR', CONH 2 , CONHR' , CONR/, 

10 COOH, COOR', CHO, COR', COSH, COSR' , COO(CH 2 ),OH or 
COO(CH 2 ),OR' , or a benzyl group, a linear or branched 
chain alkyl or cycloalkyl group, or are a heteroaryl 
group comprising a pyridyl, indolyl, indolylalkyl, 
quinolinyl, isoguinolinyl, pyrryl, furyl or thiophene 

15 group, or an aryl group having the structure: 



20 




R io 

wherein R* and R 10 are independently the same or different 
and are H, CI, Br, I, F, OH, N0 2 , N 3 , OR*, OCOR*, OCOOR*, 
OCONHR*, NH 2 , NHR*, NR* 2 , NHCOR*, NHCOOR* or NHCONHR*, where 

25 R' is a linear or branched chain alkyl group, and R* is 
a linear or branched chain alkyl group, and q is 2, 3, 4 
or 5; wherein R 12 is H or a linear chain alkyl group; 
wherein j is l, 2, 3 or 4; wherein p is 0, 1, 2 or 3; and 
wherein s and t are independently the sane or different 

30 and are 0, 1, 2 or 3. 



WO 94/22829 



PCT/US94/03852 



10 



15 



20 



25 



-200- 

The invention also provides a compound having the 
structure : 



wherein A is CH 2 , CB^, NH, NR, NCHO, NCOR, NOH, O or S, 
where R is a methyl, ethyl or propyl group; wherein X is 
NH, NR', 0 or S, where R' is H or a linear or branched 
chain alkyl or acyl group, or an aryl group; wherein Y is 
-( CH 2>n~' where n is 1, 2, 3, 4 or 5; -(CH 2 ) h -0-(CH 2 ) k -, 
where h and k are independently the same or different and 
are 2, 3 or 4; -(CH 2 ) h -CH=CH-(CH 2 ) r ; or -(CH 2 ) h -CsC- (CH 2 ) k -, 
where h and k are independently the same or different and 
are 1, 2, 3 or 4; wherein Z is 0, NH, NCHO, NCOR", NR' ' , 
NOR" or CH 2 , where R' ' is a methyl, ethyl or propyl 
group; wherein R 4 is H, or a linear or branched chain 
alkyl group, or an aryl group; wherein R 7 and R 8 are 
independently the same or different and are H, CN, CF 3 , 
OH, OR', OCOR', NH 2 , NHR' , NR' 2 , NHC0R 9 , CONH 2 , CONHR' , 
CONRj' , COOH, COOR', CHO, COR', COSH, COSR' , COO(CH 2 ) q OH 
or COO(CH 2 ) q OR' , or a benzyl group, a linear or branched 
chain alkyl or cycloalkyl group, or are a heteroaryl 
group comprising a pyridyl, indolyl, indolylalkyl, 



R 



12 



/ 
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15 



guinolinyl, isoquinolinyl, pyrryl, furyl or thiophene 
group, or an aryl group having the structure: 




wherein R 9 and R 10 are independently the same or different 
10 and are H, CI, Br, I, F, OH, NO,, N 3 , OR*, OCOR*, OCOOR*, 
OCONHR*, NH 2 , NHR*, NR^, NHCOR" , NHCOOR* or NHCONHR*, where 
R' is a linear or branched chain alkyl group, and R* is 
a linear or branched chain alkyl group, and q is 2, 3, 4 
or 5; wherein R 12 is H or a linear chain alkyl group; 
wherein j is 1, 2, 3 or 4; wherein p is 0, 1, 2 or 3; and 
wherein s and t are independently the same or different 
and are 0, 1, 2 or 3. 



The invention also provides a compound having the 
20 structure: 




wherein X is NH, NR, O or S, where R is H or a linear or 
branched chain alkyl or acyl group, or an aryl group; Y 
is -(CH 2 ).-, where n is 1, 2, 3, 4 or 5; -(CH 2 ) h -0-(CH 2 ) k _, 
35 where h and k are independently the same or different and 
are 2, 3 or 4; -(CH 2 ) b -CH=CH-(CH 2 ) k -; or -(CH 2 ) h -Cs C -(CH 2 ) k -, 
where h and k are independently the same or different jand 
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are 1, 2, 3 or 4; wherein 2 is O, NH, NCHO, NCOR', NR' , 
NOR' or CH 2/ where R' is a methyl, ethyl or propyl group; 
wherein R 7 and R 8 are independently the sane or different 
and are H, CN, CF 3 , OH, OR', 0C0R', NH 2 , NHR', NR' 2 , 
5 NHCOR', CONH 2 , CONHR' , CONR 2 ' , COOH, COOR', CHO, COR', 
COSH, COSR', COO(CH 2 ) q OH or COO (CH 2 ) q OR' , or a benzyl 
group, a linear or branched chain alkyl or cycloalkyl 
group, or are a heteroaryl group comprising a pyridyl, 
indolyl, indolylalkyl, quinolinyl, isoquinolinyl, pyrryl, 
10 furyl or thiophene group, or an aryl group having the 
structure: 



15 




R 10 

wherein R* and R 10 are independently the same or different 
and are H, CI, Br, I, F, OH, N0 2 , N 3 , OR", OCOR", OCOOR", 

20 OCONHR", NH 2 , NHR", NR" 3 , NHCOR", NHCOOR" or NHCONHR*, where 
R' is a linear or branched chain alkyl group, and R* is 
a linear or branched chain alkyl group, and q is 2, 3, 4 
or 5; wherein R" is H or a linear chain alkyl group; 
wherein j is l, 2, 3 or 4; wherein in and n are 

25 independently the sane or different and are o or l; 
wherein p is 0, 1, 2 or 3; and wherein s and t are 
independently the sane or different and are 0, 1, 2 or 3. 

The invention provides a compound having the structure: 



35 
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The invention also provides a compound having the 
structure: 




one 



The invention further provides a compound having the 
structure: 
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The invention additionally provides a compound having the 
structure : 



10 




15 



The invention further provides a compound having the 
structure: 



20 




25 
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The invention also provides a compound having the 
25 structure: 
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30 wherein X is 00, CH 2 , CR'„ NH, NR\ NCHO, NCOR\ NOH, O or 
S, where R* isa methyl, ethyl or propyl group; wherein Q 
is OH, OR", SH, SR'", NH„ NHR' ' * , NRj' ' ' , HR' 'OH, 
NR' 'OR' ' ' , or a linear or branched chain alkyl group, or 
an arylalkyl group, or an alkenyl or alkynyl group, or an 

35 aryl group, where R" is H, a linear or branched chain 
alkyl group, trialkylsilylalkyl, cyanoalkyl, or an aryl 
group, and R" ' is a linear or branched chain alkyl 
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group, or an aryl group; wherein R° and R 1 are 
independently the same or different and are H, a linear 
or branched chain alkyl, an alkoxyalkyl, azidoalkyl, 
aminoalkoxyalkyl, azidoalkoxyalkyl, trihaloalkoxyalkyl, 
5 aminoalkyl, hydroxyalkyl, or an aryl group, or (CH 2 ) t W, 
where W is NH 2 , NHR' , NR 2 ' , NHOH, N + R 3 'Z", NHCOR' , N„ N0 2 
or CHjW^CHjhW 1 , or a linear or branched chain alkyl group, 
or an arylalkyl group, or an alkenyl or alkynyl group, or 
an aryl group, where R' is a linear or branched chain 
10 alkyl group, or an aryl group, where W° is 0, S or NH, 
Where W» is NH 2 , NHR', NR 2 \ NHOH, N+Rj'Z', NHCOR', N 3 or 
N0 2 , and where R' is a linear or branched chain alkyl 
group, or an aryl group, where Z" is a pharmaceutical^ 
acceptable counterion, and t is 1, 2, 3, 4, 5 or 6 and v 
15 is 2, 3, 4, 5 or 6; wherein R is H, a linear or branched 
chain alkyl or acyl group, or an aryl group; wherein R l , 
R", and R M are independently the same or different and 
are H, or a linear or branched chain alkyl, hydroxyalkyl, 
alkoxyalkyl, amino alkyl or aryl group; wherein R 4 is a 
20 linear or branched chain alkyl, alkoxyalkyl, hydroxyalkyl 
or a linear or branched chain alkenylalkyl group; wherein 
R 5 and R 6 are independently the same or different and are 
H, OH, CI, Br, I, F, N0 2 , CN, N 2 , NH 2 , CP,, a linear or 
branched chain alkyl, alkoxy, alkoxycarbonyl, acyl, alkyl- 
25 sulfoxide, alkylsulfoxide, or mono- or dialkylamino 
group, or together constitute a methylenedioxy group; 
wherein R" is H or a linear chain alkyl group; and 
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wherein n is 2, 3 or 4. In one embodiment, the invention 
provides a compound having the structure: 



15 wherein X is OO, CHj, CR B 2 , NH, NR 8 , NCHO, NCOR*, NOH r O 
or S, where R a is a methyl, ethyl or propyl group; wherein 
Q is OH, OR", SH, SR' " , NH 2 , NHR' 9 9 , NRj' 9 9 9 NR' 'OH, 
NR ' 9 OR ' ' ' , or a linear or branched chain alkyl group, or 
an arylalkyl group, or an alkenyl or alkynyl group, or an 

20 aryl group, where R" is H, a linear or branched chain 
alkyl group, trialkylsilylalkyl, cyanoalkyl, or an aryl 
group, and R'" is a linear or branched chain alkyl 
group, or an aryl group; wherein R° and R 1 are 
independently the same or different and are H, a linear 

25 or branched chain alkyl, an alkoxyalkyl, azidoalkyl, 
aminoalkoxyalkyl, azidoalkoxyalkyl, trihaloalkoxyalkyl, 
aminoalkyl, hydroxyalkyl, or an aryl group, or (CH 2 ) t W, 
where W is NH 2 , NHR 9 , NR^, NHOH, iTR/Z", NHCOR' , N 3 , N0 2 
or CH 2 W°(CH2) V W 1 , or a linear or branched chain alkyl 

30 group, or an arylalkyl group, or an alkenyl or alkynyl 
group, or an aryl group, where R' is a linear or branched 
chain alkyl group, or an aryl group, where W° is O, S or 
NH, where W 1 is NH 2 , NHR', NR^, NHOH, N^'Z", NHCOR', N 3 
or NO ? , and where R' is a linear or branched chain alkyl 

35 group, or an aryl group, where Z' is a pharmaceutical^ 
acceptable counter ion, and t is 1, 2, 3, 4, 5 or 6 and v 
is 2, 3, 4, 5 or 6; wherein R 2 , R 13 , and R u are independ- 
ently the same or different and are H, or a linear or 



10 



5 




R 
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branched chain alkyl, hydroxyalkyl , alkoxyalkyl , amino 
alkyl or aryl group; wherein R* is a linear or branched 
chain alkyl, alkoxyalkyl, hydroxyalkyl or a linear or 
branched chain alkenylalkyl group; wherein R 12 is H or a 
5 linear chain alkyl group; and wherein n is 2, 3 or 4* In 
another embodiment, the invention provides a compound 
having the structure: 



10 



15 




wherein X is O=0, CH 2 , CR a 2 , NH, NR a , NCHO, NCOR a , NOH, O 
or S, where R a is a methyl, ethyl or propyl group; wherein 

20 Q is OH, OR", SH, SR"', NH 2 , NHR' " , NRj' ' ' , NR' 'OH, 
NR' 'OR' ' 9 or a linear or branched chain alkyl group, or 
an arylalkyl group, or an alkenyl or alkynyl group, or an 
aryl group, where R" is H, a linear or branched chain 
alkyl group, trialkylsilylalkyl, cyanoalkyl or an aryl 

25 group, and R" ' is a linear or branched chain alkyl 
group, or an aryl group; wherein R° and R 1 are 
independently the same or different and are H, a linear 
or branched chain alkyl, an alkoxyalkyl, azidoalkyl, 
aminoalkoxyalkyl , azidoalkoxy alkyl , trihaloalkoxyalkyl , 

30 aminoalkyl, hydroxyalkyl, or an aryl group, or (CH 2 ) t W, 
where W is NH 2 , NHR' , NRj' , NHOH, Nn^'Z', NHCOR', N 3 , N0 2 
or CH 2 W°(CH 2 ) v w\ or a linear or branched chain alkyl 
group, or an arylalkyl group, or an alkenyl or alkynyl 
group , or an aryl group, where R' is a linear or branched 

35 chain alkyl group, or an aryl group, where W° is O, S or 
NH, where W 1 is NH 2 , NHR', NR-/, NHOH, NTRj'Z", NHCOR', N 3 
or N0 2 , and where R' is a linear or branched chain alkyl 
group, or an aryl group, where is a pharmaceutically 
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acceptable counter ion, and t is l f 2, 3, 4, 5 or 6 and v 
is 2, 3, 4, 5 or 6; wherein R is H, a linear or branched 
chain alkyl or acyl group, or an aryl group; wherein R 12 
is H or a linear chain alkyl group; and wherein n is 2, 
5 3 or 4. In one embodiment, the invention provides a 
compound having the structure: 



10 



15 




wherein Q is OH, OR" , SH, SR' " , NH 2 , NHR' ' ' , NR^", 
NR"OH, NR"0R'" or a linear or branched chain alkyl 

20 group, or an arylalkyl group, or an alkenyl or alkynyl 
group, or an aryl group, where R" is H, a linear or 
branched chain alkyl group, trialkylsilylalkyl, 
cyanoalkyl or an aryl group, and R f/ ' is a linear or 
branched chain alkyl group, or an aryl group; wherein R° 

25 and R 1 are independently the same or different and are H, 
a linear or branched chain alkyl, an alkoxyalkyl, azido- 
alkyl , aminoalkoxyalkyl, az idoalkoxyalky 1 , 
trihaloalkoxyalkyl, aminoalkyl, hydroxyalkyl or an aryl 
group, or (CH^W, where W is NH 2 , NHR', NR^, NHOH, N*Rj'Z' 

30 , NHCOR', N 3 , N0 2 or CH 2 W°(CH 2 ) V W 1 , or a linear or branched 
chain alkyl group, or an arylalkyl group, or an alkenyl 
or alkynyl group, or an aryl group, where R' is a linear 
or branched chain alkyl group, or an aryl group, where W° 
is O, S or NH, where W 1 is NH 2 , NHR', NR^, NHOH, N^'ZV 

35 NHCOR' , N 3 or N0 2 , and where R' is a linear or branched 
chain alkyl group, or an aryl group, where Z" is a 
pharmaceutical^ acceptable counterion, and t is 1, 2, 3, 
4, 5 or 6 and v is 2, 3, 4, 5 or 6; and wherein R is H, 
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a linear or branched chain alkyl or acyl group, or an 
aryl group. 



The invention provides a compound having the structure: 




10 



The invention also provides a compound having the 
structure: 
15 <\v° 



20 




The invention further provides a compound having the 
structure : 



25 



30 
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The invention still further provides the (+) and (-) 
enantiomer of the compound having the structure: 

N 



5 



10 




B 

and pharmaceutical ly acceptable salts thereof. 

The invention also provides a compound of having the 

structure: 




E 



25 

The invention additionally provides the (+) and (-) 
enantiomer of the compound having the structure: 



30 



35 




and pharmaceutical^ acceptable salts thereof. 
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The invention also provides a compound having the 
structure: 



10 




The invention provides a compound having the structure: 



15 



20 




25 The invention also provides a compound having the 
structure : 



30 



35 




The invention additionally provides a compound having the 
structure : 
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H 



The invention provides a compound having the structure: 



15 



20 




The invention also provides a compound having the 
structure : 

25 
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The invention further provides a compound having the 
structure : 



5 



10 




The invention further provides a compound having the 
structure: 



15 



20 




The invention also provides a compound having the 
structure: 
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The invention provides a compound having the structure: 




OO 



'HE j 0 X 

10 The invention further provides a compound having the 
structure: 



15 




20 The invention also provides a compound having the 
structure: 

0* .^0 



25 




30 



p=0 

0, 



>uhd 



The invention further provides a compound having the 
structure : 



35 
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Th e invention further provides a compound having the 
structure : 



5 



10 




15 

The invention also provides a compound having the 
structure: 



20 



25 




30 
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The invention further provides a compound having the 
structure: 



5 



10 




15 

The invention still further provides a compound having 
the structure: 



20 



25 




30 
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The invention also provides a compound having the 
structure: 



5 



10 




15 

The invention further provides a compound having the 
structure : 



20 




°> 

The invention still further provides a compound having 
the structure: 



30 



35 
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The invention further provides a compound having the 
structure : 




The invention also provides a compound having the 
15 structure: 



20 




25 The invention additionally provides a pharmaceutical 
composition which comprises the compound disclosed herein 
in a therapeutically effective amount and a pharmaceut- 
ical ly acceptable carrier. The invention includes the 
pharmaceutical composition wherein the carrier is a solid 

30 and the composition is a tablet. In such pharmaceutical 
compositions, the therapeutically effective amount is an 
amount from about 0.1 to about 500 mg. In certain 
embodiments, the therapeutically effective amount is from 
about 1 to 60 mg. The invention also includes a 

35 pharmaceutical composition wherein the carrier is a 
liquid and the composition is a solution, wherein the 
therapeutically effective amount is an amount from about 
0.1 to about 500 mg per mL of solution and in certain 
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embodiments, the therapeutically effective amount is an 
amount from about 1 to about 60 mg per mL of solution. 
The invention further provides a pharmaceutical com- 
position wherein the carrier is a gel and the composition 
5 is a suppository, wherein the therapeutically effective 
amount is an amount from about 0.1 to about 500 mg. 

The invention also encompasses a method of treating 
benign prostatic hyperplasia in a subject which comprises 
10 administering to the subject a therapeutically effective 
amount of any one of the compounds disclosed herein. 

The invention provides a method of lowering intraocular 
pressure in a subject which comprises administering to 
15 the subject a therapeutically effective amount of any one 
of the compounds disclosed herein. 

The invention further provides a method of inhibiting 
cholesterol synthesis in a subject which comprises 
20 administering to the subject a therapeutically effective 
amount of any one of the compounds disclosed herein. 

The invention has general utility in providing a method 
of treating diseases mediated by a, receptors in a subject 
25 which comprises administering to the subject a 
therapeutically effective amount of any one of the 
compounds disclosed herein. 

Throughout this application the term "compound" is used 
30 to refer both to unresolved racemic mixtures and to each 
of the optically resolved enantiomers in those cases 
where a given compound is optically active. 
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The invention additionally provides a method of treating 
diseases mediated by a 1 receptors in a subject which com- 
prises administering to the subject a therapeutically ef- 
5 fective amount of any one of the compounds of the pre- 
ferred embodiments. 

Certain preferred embodiments of this invention are 
denoted in the Experimental Details provided herein as 2, 
10 29, 38, 41, 42, 45, 47, 56, 61, 73, 81, 82, 83, 93, 166, 
171, 178, 180, 181, 182, 185, 192, 193, 197, 198, 199, 
201, 202, 207 and 233. 

The dihydropyridine derivatives disclosed herein are 
15 potent, selective alpha-l c antagonists with weak calcium 
channel antagonist activity, and, it is anticipated, will 
be useful in providing a novel treatment for benign 
prostatic hyperplasia. This therapeutic use is supported 
by data presented in Tables 2 and 3 hereinbelow, which 
20 illustrate the beneficial effects of representative 
examples of these compounds in well established models of 
prostate contraction. In addition, the compounds 
disclosed herein may also be useful as cardiovascular 
antihypertensive agents, as inhibitors of cholesterol 
25 synthesis, and as agents for decreasing intraocular 
pressure in a mammalian eye, as well as for treating male 
erectile dysfunction, congestive heart failure, Raynaud's 
disease, and multidrug resistance. 

30 The present invention therefore provides a method of 
treating benign prostatic hyperplasia, a method of 
reducing cardiovascular hypertension, cholesterol 
synthesis, and intraocular pressure in a mammalian eye, 
a method for treating male erectile dysfunction, 

35 congestive heart failure, Raynaud's disease, and 
multidrug resistance. For example, the method of 

treating benign prostatic hyperplasia comprises 
administering a quantity of any of the claimed dihydro- 
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pyridines effective to treat benign prostatic 
hyperplasia. The drug may be administered to a patient 
afflicted with benign prostatic hyperplasia by any 
conventional route of administration, including, but not 
5 limited to, intravenous, intramuscular, oral, 
subcutaneous, intratumoral, intradermal, and parenteral. 
The effective quantity is between 0.001 mg and 10.0 mg 
per kg of subject body weight. 

10 The present invention also provides compounds useful for 
preparing a pharmaceutical composition comprising any of 
the claimed dihydropyridines disclosed herein and a 
pharmaceutical ly acceptable carrier. The composition may 
contain between 0.1 mg and 500 mg of the claimed 
15 compound, and may be constituted in any form suitable for 
the mode of administration selected. Compositions 
suitable for oral administration include solid forms, 
such as pills, capsules, granules, tablets, and powders, 
and liquid forms, such as solutions, syrups, elixers, and 
20 suspensions. Forms useful for parenteral administration 
include sterile solutions, emulsions, and suspensions. 

The drug may otherwise be prepared as a sterile solid 
composition which may be dissolved or suspended at the 
time of administration using sterile water, saline, or 
other appropriate sterile injectible medium. Carriers 
are intended to include necessary and inert binders, 
suspending agents, lubricants, flavorants, sweeteners, 
preservatives, dyes, and coatings. 

Optimal dosages to be administered may be determined by 
those skilled in the art, and will vary with the 
particular dihydropyridine in use, the strength of the 
preparation, the mode of administration, and the 
advancement of the disease condition. Additional factors 
depending on the particular patient being treated will 
result in a need to adjust dosages, including patient 
age, weight, gender, diet, and time of administration. 



25 



30 



35 
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The following Experimental Details are set forth to aid 
in an understanding of the invention, and are not 
intended, and should not be construed, to limit in any 
way the invention set forth in the claims which follow 
5 thereafter. 

Experimental Details. 

General Methods 

10 Four general synthetic methods were used to synthesize 
the compounds of the invention. These methods are 
illustrated in Reaction Schemes 1-4. The symbols R, A, 
B, and C, and the variable n are defined by the Examples. 

15 Method As 

Example 1 is illustrative of Method A, which is 
outlined in Reaction Scheme 1. 

20 EXAMPLE 1 

4,4-Diphenylpiperidine hydrochloride. A mixture of 4- 
piperidone monohydrate hydrochloride (15.0 g, 97.6 mmol, 
1.00 equivj and A1C1 3 (130 g, 976 mmol, 10.0 equiv) in 

25 anhydrous benzene (600 mL) was stirred at reflux for 4 
hours. The mixture was cooled to room temperature, 
poured into ice (300 g) and water (50 mL) , and filtered. 
The solid was washed with toluene and dried to afford 
19.2 g (72%) of off-white solid, which was characterized 

30 spectroscopically . 

3- (4 , 4-Diphenylpiperidin-l-yl) propionitrile . To a 

suspension of 4,4-diphenylpiperidine hydrochloride (195 
mg, .0.712 mmol, 1.0 equiv) in EtOH (1.5 mL) was added EtjN 
35 (0.25 mL, 1.8 mmol, 2.6 equiv) followed by acrylonitrile 
(0.13 mL, 2.01 mmol, 2.8 equiv). The resulting solution 
was stirred at room temperature under argon for 15 
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minutes and then concentrated. Water was added, and the 
mixture was extracted three times with EtOAc. The 
combined organic extracts were dried over MgS0 4 and 
concentrated to give 170 mg (87%) of tan solid, which was 
5 characterized spectroscopically and used for the next 
reaction without purification. 

l-(3-Aminopropyl)-4,4-diphenylpiperidine. To a stirred 
solution of 3- (4 , 4-diphenylpiperidin-l-yl) propio- 

10 nitrile (2.00 g, 6.89 mmol, 1.0 eguiv) in anhydrous THF 
(20 mL) under argon was added a solution of BH 3 in THF 
(1.0 M, 24.1 mL, 24 mmol, 3.5 eguiv) at room temperature. 
The mixture was refluxed for 4.5 hours and then cooled to 
room temperature. Aqueous HC1 (6 N, 50 mL) was added and 

15 stirring was continued for 1 hour. The mixture was 
basified to pH 9 by addition of 6 N aq. NaOH, extracted 
3 times with CHjClj, dried over MgS0 4 and concentrated. 
The residue was purified by flash chromatography (Si0 2 , 
EtOAc-MeOH-isopropylamine 9:1:0 to 4:1:0.2) to give 1.35 

20 g (66%) of tan solid, which was characterized 
spectroscop ical ly . 

J?- ( 3 - ( 4 , 4 -Dipheny lpiper idin-l-yl ) propyl) aoetoaoetamide . 

Diketene (0.44 mL, 5.7 mmol, 1.3 equiv, Aldrich) was 
25 added at room temperature to a stirred solution of l-(3- 
aminopropyl)-4,4-diphenylpiperidine (1.288 g, 4.37 mmol, 
1.0 equiv) in anhydrous toluene (15 mL) under argon, and 
stirring was continued for 48 hours. The mixture was 
concentrated to give 1.294 g (78%) of white solid, which 
30 was used for the next reaction without purification. An 
analytically pure sample was obtained by flash 
chromatography (Si0 2 , EtOAc-MeOH-EtjN 9:1:0 to 6:1:0.1) 
and characterized spectroscopically. 

35 4- (4-Trif luorometbylphenyl) -l, 4-dihydro-3-methoxycar- 
bonyl-2 , 6-di»ethyl-5- (3- (4 , 4-diphenylpiperidin-i-yl) prop- 
yl) ©arboxamido) pyridine (1) . N-(3-(4, 4-diphenylpiperid- 



WO 94/22829 



PCI7US94/03852 



-229- 

in-l-yl) propyl )acetoacet amide (229 mg, 0.61 mmol) was 
mixed with methyl 3-aminocrotonate (70 mg, 0.61 mmol) and 
p-trifluoromethylbenzaldehyde (83 ul, d 1.275, 0.61 mmol) 
in 2-propanol (5 mL) . The mixture was heated at reflux 
5 for 3 days. The precipitate which formed upon cooling to 
room temperature was filtered off to give a pale yellow 
solid (160 mg) • Recrystallization from 2-propanol 
afforded white crystals (117 mg, 31% yield) : mp 228-231°C 
Anal. Calcd. for C^H^FjNjOj: C, 70.35; H, 6.38; N, 6.65. 
10 Found: C, 70.26; H,6.40; N,6.51. 

Method B: 



Example 2 is illustrative of Method B, which is 
15 outlined in Reaction Scheme 2. 

EXAMPLE 2 

5-Carboxamido-i, 4-dihydro-2 , 6-dimethyl-4- (4-nitrophenyl) - 

20 3-{M-[3- (4, 4-diphenylpiperidin-l-yl) propyl] }carboxam- 
ido) pyridine (2). A solution of 3-aminocrotonamide 
(6.028 g, 60.21 mmol), 4-nitrobenzaldehyde (6.066 g, 
40.14 mmol) and 2-cyanoethyl acetoacetate (6.227 g, 40.14 
mmol) in 125 mL of EtOH was refluxed for 48 hrs. The 

25 reaction mixture was filtered and the filtrate was 
concentrated to give a brown oil. This brown oil was 
dissolved in 250 mL of CHC1 3 (with addition of a small 
amount of acetone to give a homogeneous solution) , washed 
with water (2 x ioo mL) and dried over Na 2 S0 4 . After 

30 filtration and removal of solvent, the residue was 
dissolved into 200 mL of MeOH and treated with 100 mL 2N 
KOH solution at 0°C for 30 min. The MeOH was removed in 
VACUO and the aqueous layer was diluted with 100 mL of 
water and washed with AcOEt (2xioo mL) . With stirring, 

35 the aqueous layer was acidified to pH=l by addition of 6 
N hydrochloric acid. The yellow precipitate was 
collected by filtration, washed with 10 mL of cold water 
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and dried In vacuo to afford 5.877 g (46.1% yield for two 
steps) of 5-carboxamido-l , 4-dihydro-2 , 6-dimethyl-4- (4- 
nitrophenyl)pyridine-3-carboxylic acid as a yellow 
powder. 

5 

A suspension of 5-carboxamido-l, 4-dihydro-2, 6-dimethyl-4- 
(4-nitrophenyl)pyridine-3-carboxylic acid (150 mg, 0.473 
xmaol) and 1- (3-dimethylaminopropyl) -3-ethylcarbodiimide 
hydrochloride (90.6 mg, 0.473 mmol) in 15 mL of CK 2 C1 2 was 

10 stirred at 0°C for 20 min. To this suspension was added 
a solution of 3- ( 4, 4-diphenylpiperidin-l-yl) propylamine 
(139 mg, 0.473 mmol) in 2 mL of O^Cl^ The mixture was 
stirred at refluxing conditions overnight. The formation 
of a clear solution indicated completion of the reaction. 

15 The mixture was washed with water (2 x 10 mL) followed by 
brine (10 mL) . After drying with Na 2 S0 4 and removal of 
solvent, a yellowish oil was obtained, which was 
precipitated from CHjClj/E^O to afford a yellowish powder 
(165 mg, 58.8 %) : m.p. 212-215 °C. Calcd. for C^B^o*: 

20 C 70.79, H 6.63, N 11.79; Found: C 71.00, H 6.79, N 
11.51. 

(+) and (-)-2. The enantiomers of 2 were separated on a 
chiral HPLC column as follows. Four injections of the 

25 racemate (16 mg per injection in 2 ml Of EtOH) were made 
onto a Chiralpak AS column (20 x 250 mm, Daicel) , which 
was eluted with EtOH-hexane-diethylamine (10:90:0.05) at 
a flowrate of 9.0 ml/min with UV detection at 300 nm. The 
retention times for the two enantiomers were 50 ((+)- 

30 isomer) and 65 ((-) -isomer) min repectively. The desired 
compounds were collected and precipitated from EtjO/CHjClg 
to give yellowish powders. 

(+)-isomer: [a]/°= +91.2° (c 0.32, CHClj) . Calcd. for 
35 C 35 H 39 N 5 0 4 : C 70.79, H 6.63, N 11.79; Found: C 70.53, H 
6.41, N 11.50. 

(-)-isomer: la]*>= -90.0° (c 0.38, CHC1 3 ) . Calcd. for 
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C 35 H 39 N 5 0 4 : C 70.79, H 6.63, N 11.79; Found: C 70.58, H 
6.39, N 11.57. 

Method Cl 

Example 3 is illustrative of Method C, which is 
outlined in Reaction Scheme 3. 

EXAMPLE 3 

1, 4-Dihydro-3-methoxycarbonyl-2 , 6-dimethyl-4- (4-nitro- 
phenyl)-5-{jr-[4-(4-phenylpiperidin-l-yl)butyl]}carhoxaa- 
idopyridine hydrochloride hydrate (3). A solution of 
9.61 g of benzyl acetoacetate (50.0 mmol) , 5.87 g of 
methyl 3-aminocrotonate (51.0 mmol), and 7.71 g of 4- 
nitrobenzaldehyde (51.0 mmol) in 200 mL of isopropanol 
was heated at reflux temperature for 2 days. The 
reaction mixture was cooled and concentrated. The crude 
product was charged with 250 mL of methanol and 1.10 g of 
10% Pd/C, and the mixture was hydrogenated using the 
balloon method for 24 h. The reaction mixture was 
filtered through celite 545, concentrated in vacuo, 
partitioned between water (200 mL, containing 3.0 g of 
NaOH) and ethyl acetate (100 mL) . The aqueous phase was 
washed further with 2 X 50 mL of ethyl acetate, and 
acidified with concentrated HC1 (pH = 2) . The separated 
oil was extracted with 2 X 200 mL of ethyl acetate, and 
2 X 200 mL of dichloromethane. The combined organic 
extracts were dried (MgS0 4 ) , and the solvent was removed 
in vacuo to give 3.52 g of l,4-dihydro-3-methoxycarbonyl- 
2,6-dimethyl-4-(4-nitrophenyl)-5-carboxylic acid (21%) as 
a yellow solid: mp 172-175 °C (decomp.); Anal, Calcd for 
C 16 H 16 M 2°6 : c ' 57 *83; H, 4.85; N, 8.43. Found: C, 58.05; H, 
4.79; N, 8.26. 

4-Hydroxypiperidine (10. 0 g, 98.9 mmol, 1.00 equiv) and 
A1C1 3 (105.5 g, 791.2 mmol, 8.0 equiv) were stirred in 
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refluxing benzene (350 mL) under a CaS0 4 drying tube for 
85 hours. The mixture was cooled to room temperature and 
poured carefully into ice (500 g) and water (50 mL) with 
stirring. With ice water cooling, the pH was adjusted to 
5 10-11 by addition of solid NaOH. The resulting mixture 
was extracted with EtOAc (3 x 250 mL) . The combined 
organic solutions were washed with brine, dried over 
MgSOj, and concentrated to give 6.5 g of 4- 
phenylpiperidine (yellow solid, 40%) , which was 
10 characterized spectroscopically. 

A suspension of 4-phenylpiperidine (5.20 g, 32.2 mmol, 
1.00 eguiv) , 4-bromobutyronitrile (4.81 mL, 48.4 mmol, 
1.50 eguiv), potassium carbonate (11.14 g, 80.6 mmol, 

15 2.50 eguiv), and potassium iodide (266 mg, 12.9 mmol, 0.4 
eguiv) in n-butanol (60 mL) and 1,4-dioxane (60 mL) was 
stirred at reflux under argon for 48 hours. The mixture 
was cooled to room temperature and concentrated. The 
residue was purified by flash chromatography (Si0 2 , MeOH- 

20 EtOAc 1:19) to afford 3.95 g of 4-(4-phenylpiperidin-l- 
yl)butyronitrile (white solid, 53%), which was character- 
ized spectroscopically. 

To a stirred solution of 4-(4-phenylpiperidin-l- 
25 yl)butyronitrile (3.81 g, 16.7 mmol, 1.0 equiv) in 
anhydrous THF (20 mL) under argon was added a solution of 
BH3 in THF (1.0 M, 58.5 mL, 58 mmol, 3.5 eguiv) at room 
temperature. The mixture was refluxed for 4.5 hours and 
then cooled to room temperature. Aqueous HC1 (6 N, 100 
30 mL) was added and stirring was continued for 2 hours at 
55-60 °C. The mixture was basified to pH 9 by addition 
of 6 N ag. NaOH and extracted with CHjClg (3 x 100 mL) . 
The combined organic solutions were dried over MgS0 4 and 
concentrated. The residue was dissolved in CH 2 C1 2 (20 mL) 
35 and treated with HC1 in ether (1.0 M, 35 mL) . The 
solvents were removed, ether (200 mL) was added, the 
mixture was filtered, and the filter cake was washed with 
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other. Water (50 aL) was added to the resulting white 
solid, the pH was adjusted to 10=11 with 1 M NaOH, and 
the aqueous phase was extracted with CHjClj (3 x 100 aL) . 
Drying over HgS0 6 followed by removal of solvents gave 
5 3.54 g of l=(4=aainobutyl)=4=phenylpiperidine (light 
yellow solid, 91$) which was characterized 
spectroscopically. 

Anhydrous OijClj (15 aL) was added to a mixture of 1,4- 

10 dihyfeo=3~aethoxycarbonyl=2 , 6=diaethyl=4= (4=nitrophenyl) = 
5=carboxylic acid (596 ag, 1.79 aaol, 1.00 eguiv) , 1,3= 
dieyelohexylearbediimide (554 ag, 2.68 aaol, 1.50 eguiv), 
and 4 =(F„w=diaethylaaine) pyridine (241 ag, 1.97 aaol, 
1.10 eguiv) and the resulting solution was stirred for 1 

15 hour at rooa teaperature. A solution of l=(4- 
aainobutyl)=4-phenylpiperidine (500 ag, 2.15 aaol, 1.20 
eguiv) in s^eig (3 aL) was injected and the aixture was 
stirred at reflux for 3 hours. The resulting suspension 
was cooled to rooa teaperature, diluted with EtOAc (100 

20 aL) and filtered. The solid was washed with EtOAc (3 x 
5 sL) . The combined filtrates were washed with saturated 
agueous aaaoniua chloride (3 x 50 aL) and brine (50 aL), 
dried over E3gS0 4 and concentrated. The residue was 
purified by flash chromatography (Si0 2 , CHClg-ftHg in MeOH 

25 (0.67 £2), 90sl5) to afford 595 ag (61%) of yellow solid, 
which was characterised spectroscopically. To a solution 
of this product in S^Clg (10 aL) was added HC1 in ether 
(1.0 E3, 1.5 aL, 1.4 eguiv). After reaoval of the 
solvents, the residue was dissolved in CHjCL^ (5 aL) an d 
30 added dropwise to ether (30 aL) with swirling to give, 
after filtration, 430 ag of D hydrochloride hydrate 
(yellow solid)? a.p. 136=137 "C? Anal. Calcd. for 
Cg^SisgM^-SaCl-O^S HjOs C, 62. 41? H, 6.84,° M, 9.39. Founds 
C, 62.46? H, 6.76? BJ, 9.33. 

35 

Exaaple 4 is illustrative of Method D, which is outlined 
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in Reaction Scheme 4. 



EXAMPLE 4 



5 2-Cyanoethyl 3-Oxopentanoate. A mixture of 4.86 g of 
ethyl propionylacetate (33.7 mmol) and 2.00 g of 3- 
hydroxypropionitrile (28.1 mmol) were placed in a round 
bottom flask (magnetically stirred) equipped with a short 
distillation path. The resulting mixture was gradually 

10 heated to 180-205°C in an oil bath. The distillate was 
collected (1.2 mL) • The mixture was then cooled to room 
temperature and the residue was distilled under reduced 
pressure to give 2.64 g of product: bp 95-98°C (0.5 mm 
Hg) . The product was used in the next step after 

15 spectral characterization. 



5-B*nsyloxyoarbonyl-2-ethyl-l, 4-dihydro-6-methyl-4- (4- 
nitrophenyl) -3- (M- (3- ( 4 , 4-dipheny lpiper idin-l- 

20 yl) propyl) oarboxamido) pyridine, Hydrochloride Salt, 
Hydrate (4). A stirred solution of 19.2 g of benzyl 3- 
aminocrotonate (100 mmol, Davoll, J. J. Chem. Soc. 1953 , 
3802), 16.9 g of 2-cyanoethyl 3-oxopentanoate (100 mmol), 
and 15.1 g of 4-nitrobenzaldehyde (100 mmol) in 100 mL of 

25 ethanol were heated at reflux temperature for 4 h, 
cooled, filtered and the solids were washed with 4 X 50 
mL of acetone. To the filtrate vas added 5.20 g of NaOH 
in 200 mL of water, and the resulting mixture was stirred 
at room temperature for 12 hrs. The reaction mixture was 

30 partitioned between 200 mL of additional water and 0.5 L 
of dichloromethane, separated, washed with 3 X 0.5 L of 
dichloromethane, acidified with concentrated HC1 (pH » 
2) , the precipitated solids were filtered, and the solids 
were washed with 5 X 50 mL of EtOAc. More solids 

35 appeared in the filtrate. The solids were filtered, and 
the filtrate was concentrated in vacuo. The residue was 
triturated with acetone, cooled to -78 P C, the 
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precipitated solids Here filtered, and trashed with 2 X 50 
aL of cold acetone (-78 °C) to give 5o20 g of 3- 
benzylo2^carbonyl-2-ethyl«6-aethyl-4- (4-nitro) phenyl- 
pyridine-5-carboxylie acid as a yellow ponder (125) s ap 
5 209-210 °C? Analo Calcd for C^H^O^oOoSHjOs C, 64o03,° H, 
5.37; H, 6o49„ Founds C, 64o39,° H, 4.83; W, 6.41. 



A aixture of 3 . 12 g of 3-benzyloxycarbonyl-2-ethyl-6- 
aethyl-4-(4-nitro)phenylpyridine~5-carboxylic acid (6.55 

10 aaol), 2o03 g of DCC (9.83 aaol) , and 880 ag of 

(7o21 aaol) in 20 aL of dry dichloroaethane was stirred 
at roo® teaperature for ih. l=(3«aainopropyl)-4,4- 
diphenylpiperidine (2o06 g, 7.86 aaol) Has added the 
ai^ture Has heated at reflux teaperature for 2 hrs« The 

15 reaction aixture Has cooled, filtered, and 
chroaatographed on 400 g of silica packed Hith 5$ MeQH- 
StOACo The coluan na® e luted nith 5% (1 L) , 10% (1 L) , 
158 (1 L) , and 208 (2 L) MeOH-EtO&c to give 3.84 g of 5- 
bengylossyearbonyl-2-ethyl-l , 4-dihydro-6«aethyl-4- (4- 

20 nltro) phenyl -3- (W- (3- (4 9 4-diphenylpiper idin-l- 
yljpropyllcarbossaaidopyridine (95S) as a yelloH foaay 
solido Hydrochloride Salts The free base (72 ag) Has 
dissolved in 2 aL of dichloroaethane and added to 7 aL of 
0o25 U S8C1 in ether . The precipitate Has collected, 

25 Hashed Hith 5 aL of ether, and dried to give a yellon 
ponders ap 195-198 °C (decoapo). Anal* Calcd for 
C <AA°5 oHCls c * 68.56,° H, 6.56; W, 7.44. Founds C„ <S8 0 38,° 
H, 6.20,° M, 7o40o 



30 SSAMPLS 5 

fliptoeaylpi9©giaia-i«»yX>9gopyl) ©as?b@sa&i&@) -4° { 4»pyg£fi- 
yajpysiaiao „ This coapound Has prepared according to 
35 Method So H- (3- (4 , 4 -diphenylpiperidin-l-yl) propyl) 
acetoacetaaide (200 ag, 0o53 aaol) Has aixed nith aethyl 
3-aainocrotonate (61 ag, 0*53 aaol) and 4-pyridine- 
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carboxaldehyde (51 ul, d 1.122, 0.53 nunol) in 2-propanol 
(5 mL) . The mixture was heated at reflux for 2 days. 
The precipitate which formed upon cooling to room 
temperature was filtered off to give an almost white 
5 solid (95 mg) . Recrystallization from 2-propanol 
afforded white crystals (63 mg, 21% yield) : mp 224-226°C 
(dec). Anal. Calcd. for C^H^O,: C, 74.44; H, 7.14; N, 
9.92. Found: C, 74.43; H, 7.23; N, 9.83. 

10 EXAMPLE 6 

4- Cydohexyl-i, 4-dihydro-3-methoxyearbonyl-2 , 6-dimethyl- 

5- (N- (3- (4, 4-diphenylpiperidin-l-yl) propyl) earboxam- 
ido) pyridine (6) . This compound was prepared according 

15 to Method A. N-(3-(4,4-diphenylpiperidin-l-yl)propyl) 
acetoacetamide (200 mg, 0.53 mmol) was mixed with methyl 

3- aminocrotonate (61 mg, 0.53 mmol) and cyclohexane- 
carboxaldehyde (64 ul, d 0.926, 0.53 mmol) in 2-propanol 
(5 mL). The mixture was heated at reflux for 2 days and 

20 then concentrated to a pale yellow foam. It was 
dissolved in chloroform and flash chromatographed over 
silica gel (14 g) eluting with EtOAc/Hexane/EtjN (40:20:3 
and then 16:4:1) to give a pale yellow foam (114 mg) . It 
was recrystallized from acetone /hexane to afford white 

25 crystals (63 mg, 21% yield): mp 171-174°C. Anal. Calcd. 
for C^H^jOj: C, 75.89; H, 8.31; N, 7.37. Found: C, 
75.86; H, 8.09; N, 7.00. 

EXAMPLE 7 

30 

4- (4-Biphenyl) -l, 4-dihydro-3-methoxyoarbonyl-2 , 6-dimeth- 
y 1-5- (M- ( 3- ( 4 , 4-dipheny lpiper idin-i-yl) propyl) oar- 
boxamido) pyridine (7) . This compound was prepared 
according to Method A. N-( 3- (4, 4-dipheny lpiperidin-1- 

35 yl) propyl) acetoacetamide (200 mg, 0.53 mmol) was mixed 
with methyl 3-aminocrotonate (61 mg, 0.53 mmol) and 4- 
biphenylcarboxaldehyde (96 mg, 0.53 mmol) in 2-propanol 
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(5 mL) . The mixture was heated at reflux for 3 days 
before it was concentrated to a yellow foam. It was 
dissolved in chloroform and flash chromatographed over 
silica gel (15 g) eluting with EtOAc/Hexane/ EtjN (50:10:3) 
to give a yellow oil which partially solidified (128 mg) . 
It was recrystallized from EtOAc/Hexane to afford white 
crystals (55 mg, 16% yield): mp 136-139°C. Anal. Calcd. 
for C^H^Oj: C, 78.84; H, 7.09; N, 6.57. Pound: C, 
78.54; H, 6.92; N, 6.37. 

EXAMPLE 8 

4-Bensyl-l, 4-aihydro-3-methoxycarbonyl-2 , 6-dimethyl-5- (N- 
(3- (4 , 4-diphenylpiperidin-l-yl) propyl) carboxamido) pyr- 
idine (8). This compound was prepared according to 
Method A. N- (3- (4, 4-diphenylpiperidin-l-yl) propyl) 
acetoacetamide (180 mg, 0.48 mmol) was mixed with methyl 
3-aminocrotonate (55 mg, 0.48 mmol) and 
phenylacetaldehyde (62 ul, d 1.027, 90%, 0.48 mmol) in 2- 
propanol (5 mL) . The mixture was heated at reflux for l 
day before it was concentrated to a yellow foam. It was 
dissolved in chloroform and flash chromatographed over 
silica gel (15 g) eluting with EtOAc/Hexane/ EtjN (15:5:2) 
to give a pale yellow foam (132 mg) . it was 
recrystallized from EtOAc/Hexane to afford a white solid 
(81 mg, 29% yield): mp 175-177°C. Anal. Calcd. for 
Cj^NjOj.- C, 76.92; H, 7.50; N, 7.27. Found: C, 76.81; H, 
7.68; N, 7.07. 

EXAMPLE 9 

1, 4-Dihydro-3-methoxy car bony 1-2 , 6 -Dime thy 1-4- ( l-oxido-4- 
pyridyl) -5- (M- (3- (4, 4-diphenylpiperidin-l-yl) propyl) car- 
boxamido) pyridine (9). This compound was prepared 
according to Method A. N-(3-(4,4-diphenylpiperidin-l- 
yl)propyl) acetoacetamide (205 mg, 0.54 mmol) was mixed 
with methyl 3-aminocrotonate (62 mg, 0.54 mmol) and 4- 
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pyridinecarboxaldehyde N-oxide (67 mg, 0.54 mmol) in 2- 
propanol (5 xnL) . The mixture was heated at reflux for 2 
days before it was concentrated to a dark green foam. It 
was dissolved in chloroform and flash chromatographed 
5 over silica gel (15 g) eluting with EtOAc /MeOH / EtjN 
(10:2:1) to give a yellow foam (171 mg) . Trituration with 
EtOAc afforded a pale yellow powder (96 mg, 31% yield) : 
mp 206-209°C (dec). Anal. Calcd. for C^H^cyi/4 H 2 0: 
C, 71.83; H, 6.98; N, 9.57. Found: C, 71.61; H, 6.72; N, 
10 9.36. 



EXAMPLE 10 

4- (4-Chlorophenyl) -l, 4-dihydro-5-methoxycarbonyl-2 , 6- 
15 Dimethyl-5- (N- (3- (4, 4-diphenylpiperidin-l-yl) propyl) car- 
boxamido) pyridine (10). This compound was prepared 
according to Method A. N- (3- (4, 4-diphenylpiperidin-l- 
yl) propyl) acetoacetamide (200 mg, 0.53 mmol) was mixed 
with methyl 3-aminocrotonate (61 mg, 0.53 mmol) and 4- 
20 chlorobenzaldehyde (74 mg, 0.53 mmol) in 2-propanol (5 
mL) . The mixture was heated at reflux for 3 days and the 
precipitate, after cooling to room temperature, was 
filtered off to give an almost white solid (134 mg) . it 
was recrystallized twice from chloroform/hexane to afford 
25 white crystals (99 mg, 31% yield): mp 240-242°C. Anal. 
Calcd. for C^Cl^Cyl^ HjO: C, 71.21; H, 6.81; N, 6.92. 
Pound: C, 70.83; H, 6.50; N, 6.73. 

EXAMPLE 11 

30 

l, 4-Dihydro-3-methoxyoarbonyl-2, C-dimethyl-4- (3,4- 
■e thy lenedioxyphenyl )-5-(H-(3-(4 , 4-diphenylpiparidin-i- 
yl) propyl) carboxamido) pyridine (11). This compound was 
prepared according to Method A. A mixture of N-(3-(4,4- 
35 diphenylpiperidin-l-yl)propyl) acetoacetamide (322 mg, 
0.85 mmol), methyl 3-aminocrotonate (98 mg, 0.85 mmol) 
and piperonal (128 mg, 0.85 mmol) was heated at reflux in 
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2-propanol (7 mL) for 1 day and then in 1-butanol (7 mL) 
for another day. Evaporation of the solvent gave an 
orange foam which was dissolved in chloroform and flash 
chromatographed over silica gel (20 g) eluting with 
5 BtOAc/Hexane/Et,N (50:10:3) to afford a yellow foam (144 
mg) . Recrystallization from EtOAc/Hexane gave yellow 
crystals (64 mg, 12% yield): mp 197-200°C. Anal. Calcd. 
for CjyH^NjOj: C, 73.12; H, 6.80; N, 6.91. Found: C, 
73.12; H, 6.71; N, 6.69. 



10 



EXAMPLE 12 



4- (4-Cyanophenyl) -l, 4-dihydro-3-methoxycarbonyl-2 / 6- 
di»ethyl-5- (H- (3- (4 , 4-diphenylpiperidin-l-yl) prop- 

15 yl)carboxamido) pyridine (12). This compound was prepared 
according to Method A. N- (3- (4, 4-diphenylpiperidin-l- 
yl) propyl) acetoacetamide (200 mg, 0.53 mmol) was mixed 
with methyl 3-aminocrotonate (61 mg, 0.53 mmol) and 4- 
cyanobenzaldehyde (69 mg, 0.53 mmol) in 2-propanol (5 

20 mL) . The mixture was heated at reflux for 3 days and 
then concentrated to a yellow oil. It was flash 
chromatographed over silica gel (18 g) eluting with 
EtOAc/EtjN (10:1) to give a yellow foam (187 mg) . It was 
recrystallized from MeOH/ether at -20°C to afford pale 

25 yellow crystals (146 mg, 47% yield): mp 115-118 C C. Anal. 
Calcd. for C^H^O,: c, 75.48; H, 6.85; N, 9.52. Found: 
C, 75.27; H, 6.82; N, 9.39. 

EXAMPLE 13 

30 

1, 4-Dihydro-4- ( 4-iodophenyl ) -3-methoxycarbonyl-2 , 6- 
dimethyl-5- (N- (3- (4 , 4-diphenylpiperidin-l- 
yl) propyl) oarboxamido) pyridine (13). This compound was 
prepared according to Method A. N-(3-(4,4- 
35 diphenylpiperidin-l-yl) propyl) acetoacetamide (186 mg, 
0.49 mmol) was mixed with methyl 3-aminocrotonate (57 mg, 
0.50 mmol) and 4-iodobenzaldehyde (114 mg, 0.49 mmol) in 
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2-propanol (5 mL) and heated at reflux for 2 days. The 
solution was cooled to room temperature and then 
refrigerated to give a pale yellow solid. It was 
recrystallized from 2-propanol/hexane to afford white 
5 crystals (44 mg, 13% yield): mp 228-230°C (dec). Anal. 
Calcd. for C^H^INjOj: C, 62.70; H, 5.85; N, 6.09. Found: 
C, 62.47; H, 5.82; N, 5.92. 

EXAMPLE 14 

10 

1, 4-Dihydro-3-methoxycarbonyl-2, «-diaethyl-5- (N-(3-(4,4- 
diphenylpiparidin-l-yl ) propyl ) carboxamido) -4- (3-pyrid- 
yl) pyridine (14). This compound was prepared according 
to Method A. N-(3-(4,4-Diphenylpiperidin-l-yl)propyl) 

15 acetoacetamide (200 mg, 0.53 mmol) was mixed with methyl 
3-aminocrotonate (61 mg, 0.53 mmol) and 3-pyridine- 
carboxaldehyde (50 ul, d 1.135, 0.53 mmol) in 2-propanol 
(5 mL) . The mixture was heated at reflux for 3 days. 
The resulting precipitate was cooled to room temperature 

20 and then filtered off to give an almost white solid (115 
mg) . Recrystallization from MeOH at -20°C afforded white 
crystals (56 mg, 19% yield): mp 244-247°C (dec). Anal, 
calcd. for CjsH^Oj: c, 74.44; H, 7.14; N, 9.92. Found: 
C, 74.24; H, 7.16; N, 9.73. 

25 

EXAMPLE 15 

4- ( 4-Bromophenyl) -l, 4-dihydro-3-methoxycarbonyl-2 , «- 
dimethyl-5- (H- (3 - (4 , 4-diph•Ilylpip•ridill-l- 
30 yl ) propyl) carboxamido) pyridine (15). This compound was 
prepared according to Method A. N-(3-(4,4- 
diphenylpiperidin-l-yl) propyl) acetoacetamide (181 mg, 
0.48 mmol) was mixed with methyl 3-aminocrotonate (55 mg, 
0.48 mmol) and 4-bromobenzaldehyde (88 mg, 0.48 mmol) in 
35 2-propanol (5 mL) and heated at reflux for 2 days. The 
precipitate was filtered off and washed with 2-propanol 
to give an almost white solid (61 mg) . it was 
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recrystallized from ethanol at -20°C to afford white 
crystals (38 mg, 12% yield): mp 244-247°C (dec). Anal. 
Calcd. for C 36 H 40 BrN 3 O 3 : C, 67.28; H, 6.27; N, 6.54. 
Found: c, 67.02; H, 6.43; N, 6.33. 

EXAMPLE 16 

4- ( 4-Chloro-3-nitrophenyl) -1, 4 -dibydro-3 -methoxy car bony 1- 
2, 6-dimethyl-5- (M- ( 3- (4 , 4 -diphenylpiper idin-1- 
yl) propyl) earboxamido) pyridine (16). This compound was 
prepared according to Method A. N-(3-(4,4- 
Diphenylpiperidin-l-yl) propyl) acetoacetamide (200 mg, 
0.53 mmol) was mixed with methyl 3-aminocrotonate (61 mg, 
0.53 mmol) and 4-chloro-3-nitrobenzaldehyde (98 mg, 0.53 
mmol) in 2-propanol (5 mL) and heated at reflux for 2 
days. Then the solvent was evaporated to give a brown 
foam. It was dissolved in CHC1, and flash chromatographed 
over silica gel (17 g) eluting with EtOAc/EtjN (10:1) to 
yield a yellow foam (182 mg) . Trituration with EtOAc 
afforded a pale yellow solid (107 mg, 31% yield) : mp 178- 
181°C. Anal. Calcd. for C^B^CIN^O,: C, 67.23; H, 6.11; N, 
8.71. Pound: C, 67.04; H, 6.33; N, 8.61. 

EXAMPLE 17 

3- (4-Phenylpiperidin-l-yl)propionitrile. Acrylonitrile 
(3.1 mL, 44 mmol, 2.5 eguiv) was added to a solution of 

4- phenylpiperidine (3.0 g, 18 mmol, 1.0 eguiv) in EtOH 
(40 mL) and the mixture was stirred at room temperature 
for 1.5 hours. The volatiles were removed to give 3.8 g 
of pure product (brown oil, 99%) , which was characterized 
spectroscopical ly . 

l-(3-Aminopropyl) -4-phenylpiperidine. To a stirred 
solution of 3-(4-phenylpiperidin-l-yl)propionitrile (5.1 
g, 24 mmol, l.o eguiv) in anhydrous THF (20 mL) under 
argon was added a solution of BH, in THF (1.0 M, 83 mL, 83 
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mmol, 3.5 equiv) at room temperature. The mixture was 
refluxed for 4.5 hours and then cooled to room 
temperature. Aqueous HC1 (6 N, 130 mL) was added and 
stirring was continued for 2 hours at 50-70 °C. The 
5 mixture was basified to pH 9 by addition of 6 N aq. NaOH 
and extracted with EtOAc (100 mL) and CH 2 C1 2 (3 x 100 mL) . 
The combined organic solutions were dried over MgS0 4 and 
concentrated. The residue was dissolved in CH 2 C1 2 (20 mL) 
and treated with HCl in ether (1.0 M, 50 mL) . The 

10 solvents were removed, ether (250 mL) was added, the 
mixture was filtered, and the filter cake was washed with 
ether. Water (60 mL) was added to the resulting white 
solid, the pH was adjusted to 10-11 with 1 M NaOH, and 
the aqueous phase was extracted three times with CH 2 C1 2 . 

15 Drying over MgS0 4 followed by removal of solvents gave 4.5 
g (87%) of pure product (light brown solid) , which was 
characterized spectroscopically. 



ff-(3-(4-Phenylpiperidin-l-yl) propyl) aoetoaoetaaide. 

20 Diketene (1.64 mL, 21.3 mmol, 1.50 equiv) was added at 0 
•C to a stirred solution of l-(3-aminopropyl)-4- 
phenylpiperidine (3.10 g, 14.2 mmol, 1.00 equiv) in 
anhydrous THP (30 mL) under argon, and stirring was 
continued at room temperature for 1 hour. The mixture 

25 was concentrated to give 4.50 g (100%) of viscous orange 
oil, which was characterized spectroscopically and used 
for the next reaction without purification. 

4- ( 4-Chloro-3-nitrophenyl) -1, 4-dihydro-3-aethoxycarbonyl- 
30 2,6-diiithyl-5-(N«(3- (4-phenylpiperidin-l- 
yl) propyl) car boxamido) pyridine (17). This compound was 
prepared according to Method A. N-(3-(4-phenylpiperidin- 
l-yl) propyl) acetoacetamide (221 mg, 0.73 mmol) was mixed 
with methyl 3-aminocrotonate (84 mg, 0.73 mmol) and 4- 
35 chloro-3-nitrobenzaldehyde (136 mg, 0.73 mmol) in 2- 
propanol (7 mL) and heated at reflux for 2 days. Then 
the solvent was evaporated to give a yellow foam. It was 
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dissolved in CHC1 5 and flash chromatographed over silica 
gel (19 g) eluting with EtOAc/Et 3 N (20:1) to yield a 
yellow foam (194 mg) . Recrystallization from EtOAc 
afforded yellow crystals (119 mg, 29% yield) : mp 191- 
5 192°C. Anal. Calcd. for Cj 0 H 3S C1N 4 O 5 : C, 63.54; H, 6.22; N, 
9.88. Found: C, 63.65; H, 6.26; N, 9.64. 

EXAMPLE 18 

10 1, 4-Dihydro-4- (4-isopropylphenyl) °3-aethoxycarbonyl-2 , 6- 
dimethyl-5- (H-(3-(4,4-diphenylpiperidin-l- 
yl) propyl) carboxamido) pyridine (18). This compound was 
prepared according to Method A. A solution of N-(3-(4,4- 
diphenylpiperidin-l-yl) propyl) acetoacetamide (200 mg, 

15 0.528 mmol), methyl 3-aminocrotonate (62.7 mg, 0.528 
mmol) , and 4-isopropylbenzaldehyde (80.1 ul, 0.528 mmol) 
in 2-propanol(5 mL) was refluxed for 48 hrs. Then the 
solvent was removed, and the residue was chromatographed 
(Flash silica; hexane : EtOAc : EtjN = 50 : 50 : 3, 

20 hexane : EtOAc : EtjN = 10 : 90 : 6, EtOAc : EtjN = 10 : 
1) to give a yellow solid. It was recrystallized from 
EtOAc and hexane to afford white crystals (140 mg, 44%) : 
m. p. 163.0-163.5 °C. Anal. Calcd. for C^H^O,: C, 
77.32, H, 7.82, K, 6.94. Found: C, 77.29, H, 7.80, N, 

25 6.84. 

EXAMPLE 19 

1, 4-Dihydro-3-methoxyoarbonyl-2 « 6-dimethy 1-4- ( 4- 
30 methylphenyl) -5- (M- (3- (4, 4-diphenylpiperidin-i- 
yl) propyl) carboxamido) pyridine (19). This compound was 
prepared according to Method A. A solution of N-(3-(4,4- 
diphenylpiperidin-l-yl) propyl) acetoacetamide (200 mg, 
0.528 mmol), methyl 3-aminocrotonate (62.7 mg, 0.528 
35 mmol), and 4-methylbenzaldehyde (62.3 ul, 0.528 mmol) in 
2-propanol (5 mL) was refluxed for 72 hrs. Then the 
solvent was removed, and the residue was chromatographed 
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(Flash silica; hexane : EtOAc : EtjN - 50 : 50 : 3, 
hexane : EtOAc : EtjN = 10 : 90 : 6, EtOAc : Et,N = 10 : 
1) to give a yellow solid. It was recrystallized from 
EtOAc and hexane to afford white crystals (100 mg, 33%) : 
5 m. p. 234.0-235.0 °C. Anal. Calcd. for C^H^NjOj. l/2H 2 0: 
C, 75.73, H, 7.56, N, 7.16. Found: C, 75.91, H, 7.33, 
N, 6.94. 

EXAMPLE 20 

10 

4- (4-Fluorophenyl) -1, 4-dihydro-3-methoxycarbonyl-2 , 6- 
dimethyl-5- ( N- (3- (4, 4-diphenylpiperidin-l- 
yl) propyl) carboxamido) pyridine (20). This compound was 
prepared according to Method A. A solution of N-(3-(4,4- 

15 diphenylpiperidin-l-yl) propyl) acetoacetamide (200 mg, 
0.528 mmol), methyl 3-aminocrotonate (62.7 mg, 0.528 
mmol), and 4-fluorobenzaldehyde (56.6 ul, 0.528 mmol) in 
2-propanol(5 mL) was refluxed for 72 hrs. Then the 
solvent was removed, and the residue was chromatographed 

20 (Flash silica; hexane : EtOAc : EtjN = 50 : 50 : 3, 
hexane : EtOAc : EtjN ■ 10 : 90 : 6, EtOAc : EtjN ■ 10 : 
1) to give white crystals (100 mg, 33%): m. p. 251.0- 
251.5 °C. Anal. Calcd. for C^H^OjF: C, 74.33, H, 6.93, 
N, 7.22, F, 3.27. Found: C, 74.08, H, 7.13, N, 6.71, F, 

25 3.38. 

EXAMPLE 21 

1, 4-Dihydro-3-methoxycarbonyl-4- ( 4-aethoxyphenyl) -2,6- 
30 dime thy 1-5- ( H- ( 3 - ( 4 , 4 -dipheny lpiper id in- 1 - 
yl) propyl) oarboxamido) pyridine (21). This compound was 
prepared according to Method A. A solution of N-(3-(4,4- 
dipheny lpiper idin-l-yl) propyl) acetoacetamide (200 mg, 
0.528 mmol), methyl 3-aminocrotonate (62.7 mg, 0.528 
35 mmol), and 4-methoxybenzaldehyde (64.2 ul, 0.528 mmol) in 
2-propanol(5 mL) was refluxed for 96 hrs. Then the 
solvent was removed, and the residue was chromatographed 
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(Flash silica; hexane : EtOAc : EtjN = 50 : 50 : 3, 
hexane : EtOAc : Et 3 N - 10 : 90 : 6, EtOAc : Et 3 N = 10 : 
1) to give a yellow oil. It was recrystallized from 
EtOAc and hexane to afford white crystals (100 mg, 31%) : 
5 m. p. 212 ,0-213.0 °C. Anal. Calcd. for C^H^NjO^: C, 
74.84, H, 7.30 r N, 7.08. Found: C, 74.61, H, 7.26, N, 
6.85. 

EXAMPLE 22 

10 

1, 4-Dihydro-3-methoxycarbonyl-2 , 6 -dime thy 1-4- (2- 
naphthyl) -5- <N- (3- (4, 4-diphenylpiperidin-l- 
yl) propyl) carboxamido) pyridine (22). This compound was 
prepared according to Method A. A solution of N-(3-(4,4- 

15 diphenylpiperidin-l-yl) propyl) acetoacetamide (200 mg, 
0.528 mmol), methyl 3-aminocrotonate (62.7 mg, 0.528 
mmol) , and 2 -naphtha ldehyde (84.0 mg, 0.528 mmol) in 2- 
propanol(5 mL) was refluxed for 72 hrs. Then the solvent 
was removed, and the residue was chromatographed (Flash 

20 silica; hexane : EtOAc : EtjN - 50 : 50 : 3, hexane : 
EtOAc : EtjN - 10 : 90 : 6, EtOAc : EtjN ■ 10 : 1) to give 
a yellow solid. It was recrystallized from EtOAc and 
hexane to afford white crystals (100 mg, 31%) : sublimes 
at R.T. Anal. Calcd. for C^^N^: C, 78.27, H, 7.06, N, 

25 6.85. Found: C, 78.31, H, 7.28, N, 6.64. 

EXAMPLE 23 

4- (3-Furyl) -1, 4-dihydro-3-mathoxyoarbonyl-2 , 6-diaethyl-5- 
30 (H-(3- ( 4 , 4-diphenylpiperidin-l-yl) propyl) carboxam- 
ido) pyridine (23). This compound was prepared according 
to Method A. A solution of N-( 3- (4, 4 -diphenylpiperidin- 
l-yl) propyl) acetoacetamide (200 mg, 0.528 mmol), methyl 
3-aminocrotonate (62.7 mg, 0.528 mmol), and 3 -fura ldehyde 
35 (46.7 ul, 0.528 mmol) in 2-propanol(5 mL) was refluxed 
for 72 hrs. Then the solvent was removed, and the 
residue was chromatographed (Flash silica; hexane : 
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EtOAc : EtjN = 50 : 50 : 3, hexane : EtOAc : EtjN = 10 : 
90 : 6, EtOAc : EtjN ■ 10 ; 1) to give a yellow oil. It 
was recrystallized from EtOAc and hexane to afford white 
crystals (40 mg, 14%) : m. p. 225.0*226.0 °C. Anal. Calcd. 
5 for C^Hj^O^: C, 73.75, H, 7.10, N, 7.59. Found: C, 
73.48, H, 6.92, N, 7.30. 

EXAMPLE 24 

10 4- (3 , 4-Dichlorophenyl) -l, 4-dihydro-3-methozycarbonyl-2 , 6- 
dimethyl-5- (3- (4, 4-diphenylpiperidin-l-yl ) prop- 
yloarboxamido) pyridine (24). This compound was prepared 
according to Method A. A solution of N-(3-(4,4- 
diphenylpiperidin-l-yl) propyl) acetoacetamide (200 mg, 

15 0.528 mmol), methyl 3-aminocrotonate (62.7 mg, 0.528 
mmol) , and 3, 4-dichlorobenzaldehyde (92.4 mg, 0.528 mmol) 
in 2-propanol(5 mL) was refluxed for 72 hrs. Then the 
solvent was removed, and the residue was chromatographed 
(Flash silica; hexane : EtOAc : Et^N = 50 : 50 : 3, 

20 hexane : EtOAc : EtjN ■ 10 : 90 : 6, EtOAc : EtjN = 10 : 
1) to give a yellow oil. It was recrystallized from 
EtOAc and hexane to afford white crystals (75 mg, 23%) : 
m. p. 177.0-178.0 °C. Anal. Calcd. for C^H^NjOjClg : C, 
68.35, H, 6.21, N, 6.64, Cl, 11.20. Found: C, 68.27, H, 

25 5.91, N, 6.45, Cl, 10.93. 

EXAMPLE 25 

1 , 4-Dihydro-3-methoxycarbonyl-4- (4-methoxycarbonylphen- 
30 y 1) -2 , t-dimethyl-5- <N- ( 3- ( 4 , 4-diphenylpiperidin-l- 
yl ) propyl ) oarboxaaido ) pyridine (25). This compound was 
prepared according to Method A. A solution of N-(3-(4,4- 
diphenylpiperidin-l-yl) propyl) acetoacetamide (200 mg, 
0.528 mmol), methyl 3-aminocrotonate (62.7 mg, 0.528 
35 mmol), and methyl 4-formylbenzoate (86.7 mg, 0.528 mmol) 
in 2-propanol(5 mL) was refluxed for 72 hrs. Then the 
solvent was removed, and the residue was chromatographed 
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(Flash silica; hexane : EtOAc : Et^N = 50 : 50 : 3, 
hexane : EtOAc : Et^N » 10 : 90 : 6, EtOAc : EtjN = 10 : 
1) to give a yellow oil. It was recrystallized from 
EtOAc and hexane to afford yellow crystals (70 mg, 21%): 
5 m. p. 175.5-176.0 °C. Anal. Calcd. for C^H^NjO^ C, 
73.41, H, 6.97, N, 6.76. Found: C, 73.21, H, 6.81, N, 
6.52. 

EXAMPLE 26 

10 

1, 4-Dihydro-3-methoxycarbonyl-4- (3 , 4-dimethoxyphenyl) -4- 
(3 , 4-Dimethoxypbenyl) -2, 6 -Dimethyl- 5- (3- (4 , 4- 
dipbenylpiperidin-l-yl) propyl) carboxamido) pyridine (26) . 
This compound was prepared according to Method A. A 

15 solution of N- (3- (4 , 4-diphenylpiperidin-l-yl) propyl) 
acetoacetamide (200 mg, 0.528 mmol) , methyl 3- 
aminocrotonate (62.7 mg, 0.528 mmol), and 3,4- 
dimethoxybenzaldehyde (87.7 mg, 0.528 mmol) in 1-butanol 
(5 mL) was refluxed for 84 hrs. Then the solvent was 

20 removed, and the residue was chroma tographed (Flash 
silica; hexane : EtOAc : Et,N « 50 : 50 : 3, hexane : 
EtOAc : EtjN - 10 : 90 : 6, EtOAc : Et^M = 10 : 1) to give 
a yellow oil. It was recrystallized from EtOAc and 
hexane to afford white crystals (60 mg, 18%): m. p. 

25 180.0-181.0 °C. Anal. Calcd. for C^H^NjOj: C, 73.17, H, 
7.27, N, 6.74. Found: C, 73.21, H, 7.05, N, 6.54. 

EXAMPLE 27 

30 1, 4-Dihydro-3-»ethoxycarbonyl-4- (3,4, 5-trimetboxyphenyl) - 
2 , 6 -dime thy 1-5- (3- ( 4 , 4-diphenylpiper idin-1- 
yl) propyl) carboxamido) pyridine (27). This compound was 
prepared according to Method A. A solution of N-(3-(4,4- 
diphenylpiperidin-l-yl) propyl) acetoacetamide (200 mg, 

35 0.528 mmol), methyl 3-aminocrotonate (62.7 mg, 0.528 
mmol), and 3 , 4 , 5-trimethoxybenzaldehyde (103.6 mg, 0.528 
mmol) in 1-butanol (5 mL) was refluxed for 84 hrs. Then 
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the solvent was removed, and the residue was 
chromatographed (Flash silica; hexane : EtOAc : Et 3 N = 50 
: 50 : 3, hexane : EtOAc : EtjN - 10 : 90 : 6, EtOAc : 
EtjN = 10 : 1) to give a yellow oil. It was 
5 recrystallized from EtOAc and hexane to afford white 
crystals (70 mg, 20%): m. p. 187.0-188.0 °C. Anal. Calcd. 
for C 39 H 47 N 3 0 6 : C, 71*65, H, 7.25, N, 6.43. Found; C, 
71.65, H, 7.28, N, 6.41. 

10 EXAMPLE 28 

1, 4 -Dihydro-3 -mathoxycarbonyl-2 , 6-dimethy 1-4 - { 3 -methy 1-4 - 
nitrophenyl) -5- (N- (3- (4 , 4-diphenylpiperidin-l-yl) prop- 
yl) oarboxamido) pyridine (28), This compound was prepared 
15 according to Method A. A solution of N-(3-(4,4- 
diphenylpiperidin-l-yl) propyl) acetoacetamide (300 mg, 

0. 792 mmol) , methyl 3-aminocrotonate (94.1 mg, 0.792 
mmol), and 3-methyl-4-nitrobenzaldehyde (130.8 mg, 0.792 
mmol) in l-butanol(5 mL) was refluxed for 48 hrs. Then 

20 the solvent was removed, and the residue was 
chromatographed (Flash silica; hexane : EtOAc : Et^N = 50 
z 50 : 3, hexane : EtOAc : EtjN ■ 10 : 90 : 6, EtOAc : 
EtjN = 10 : 1) to give a yellow solid. It was 
recrystallized from EtOAc and hexane to afford white 

25 crystals (130 mg, 29%): m. p. 222.0-222.5 °C. Anal. 
Calcd. for C^JXfyz C, 71.36, H, 6.80, N, 8.99. Found: 
C, 71.00, H, 7.43, N, 8.61. 

EXAMPLE 29 

30 

1, 4-Ditaydro-3-aethoxycarbonyl-4- (3-methoxy-4-nitrophen- 
yl) -2 , 6-dimethyl-5- (H-(3- (4 , 4-diphenylpiperidin-l- 
yl) propyl) oarboxamido) pyridine (29). This compound was 
prepared according to Method A. A solution of N-(3-(4,4- 

3 5 dipheny lpiper idin-l-y 1 ) propyl ) acetoacetamide (300 mg , 
0.792 mmol), methyl 3-aminocrotonate (94.1 mg, 0.792 
mmol), and 3 -methoxy-4-nitrobenz aldehyde (143.4 mg, 0.792 
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mmol) in 1-butanol (5 mL) was refluxed for 72 hrs. Then 
the solvent was removed, and the residue was 
chromatographed (Flash silica; hexane : EtOAc : EtjN = 50 
: 50 : 3, hexane : EtOAc : EtjN = 10 : 90 : 6, EtOAc : 
5 EtjN = 10 : 1) to give a brown oil. It was recrystallized 
from EtOAc and hexane to afford brown solid (23 mg, 
4.5%): m. p. 211.0-213.0 °C. Anal. Calcd. for CpB^O^: 
C, 69.57, H, 6.63, N, 8.77. Found: C, 69.37, H, 6.48, 
N, 8.58. 

10 

EXAMPLE 30 

l,4-Dihydro-3-methoxyearbonyl-2 , 6 -dime thy 1-4- (3- 
nitrophenyl) -5- (H- (3- ( 4 -pheny lpiper idin-l-y 1 ) propyl ) oar- 

15 boxamido) pyridine (30). This compound was prepared 
according to Method A. A solution of N-(3-(4- 
phenylpiperidin-l-yl) propyl) acetoacetamide (300 mg, 
0.992 mmol) , methyl 3-aminocrotonate (117.7 mg, 0.992 
mmol) , and 3-nitrobenzaldehyde (149.9 mg, 0.992 mmol) in 

20 l-butanol(5 mL) was refluxed for 6 days. Then the 
solvent was removed, and the residue was chromatographed 
(Flash silica; hexane : EtOAc : EtjN - 50 : 50 : 3, 
hexane : EtOAc : EtjN ■ 10 : 90 : 6, EtOAc : EtjN = 10 : 
1) to give a yellow oil. It was recrystallized from 

25 EtOAc and hexane to afford yellow crystals (91 mg, 17%) : 
m. p. 78.0-80.0 °C. Anal. Calcd. for C^H^N^: C, 67.65, 

H, 6.81, N, 10.52. Found: C, 67.93, H, 6.91, N, 10.11. 

EXAMPLE 31 

30 

I, 4-Dihydro-3-«ethoxyoarbonyl-2 , 6-dimethy 1-4 - ( 4- 
me thy lphenyl ) -5- (M- (3- (4-phenylpiperidin-l- 
yl) propyl ) carboxamido) pyridine (31). This compound was 
prepared according to Method A. A solution of N-(3-(4- 

3 5 pheny lpiper idin- 1-y 1 ) propyl ) acetoacetamide (300 mg , 
0.992 mmol), methyl 3-aminocrotonate (117.7 mg, 0.992 
mmol), and p-tolualdehyde (117.0 ul, d 1.019, 0.992 mmol) 
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in l-butanol(5 nL) was refluxed for 72 hrs. Then the 
solvent was removed, and the residue was chroma tographed 
(Flash silica; hexane : EtOAc : Et^N - 50 : 50 : 3, 
hexane : EtOAc : EtjN ■ 10 : 90 : 6, EtOAc : Et,N = 10 : 
1) to give a yellow oil. It was recrystallized from 
EtOAc and hexane to afford yellow crystals (79 mg, 16%) : 
m. p. 139.0-139.5 °C. Anal. Calcd. for C^K^O,: C, 
74.22, H, 7.83, N, 8.38. Found: C, 74.19, H, 7.87, N, 
8.25. 



EXAMPLE 32 



l,4-Dihydro-3-methoxycarbonyl-2,6-dimethyl-5- (N- (3- (4- 
pheny lp iper idin-i-y 1 ) propyl ) earboxamido ) -4- ( 4 -pyr id- 
yl) pyridine (32). This compound was prepared according 
to Method A. A solution of N-(3-(4-phenylpiperidin-l- 
yl) propyl) acetoacetamide (300 mg, 0.992 mmol) , methyl 3- 
aminocrotonate (117.7 mg, 0.992 mmol), and 4- 
pyridincarboxaldehyde (94.7 ul, d 1.122, 0.992 mmol) in 
2-propanol (5 mL) was refluxed for 48 hrs. Then the 
solvent was removed, and the residue was chromatographed 
(Flash silica; hexane : EtOAc : EtjN = 50 : 50 : 3, 
hexane : EtOAc : EtjN - 10 : 90 : 6, EtOAc : EtjN = 10 : 
l) to give a yellow oil. It was recrystallized from 
EtOAc and hexane to afford light yellow crystals (220 mg, 
45%): m. p. 79.0-80.0 °C. Anal. Calcd. for 
C^Hj^Oj.I^HjO: C, 69.99, H, 7.49, N, 11.26. Found: C, 
70.18, H, 7.51, N, 11.21. 



EXAMPLE 33 



4- (5-Bessof urazanyl) -5-carboxamido-l, 4-dihydro-2 , 6- 
dimethyl-5- <H- (3- (4, 4-dipheny lpiper idin-i- 
yDpropyDcarboxamidoJpyridine (33). This compound is 
prepared according to Method A. A mixture of N-(3-(4,4- 
dipheny lpiper idin-l-yl ) propyl ) acetoacetamide ( l 
equivalent) , 3-aminocrotonamide (l equivalent) and 5- 
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benzofurazan carboxaldehyde (1 equivalent) in 2-propanol 
is heated at reflux for several days and then 
concentrated. After flash chromatography and 

recrystallization, the product is isolated and 
5 characterized spectroscopically. 

EXAMPLE 34 

4 - ( 4 -Aoe tamidopheny 1 ) -5-oarboxamido- l , 4 -dihydr o-2 , 6- 
10 dime thy 1-3- (H- (3- (4 , 4 -dipfaeny lp iper id In- l - 

yl) propyl) oarboxamido) pyridine (34). This compound is 
prepared according to Method A. A mixture of N-(3-(4,4- 
diphenylpiperidin-l-yl) propyl) acetoacetamide (1 
equivalent), 3-aminocrotonamide (1 equivalent) and 4- 
15 acetamidobenzaldehyde (1 equivalent) in 2-propanol is 
heated at reflux for several days and then concentrated. 
After flash chromatography and recrystallization, the 
product is isolated and characterized spectroscopically. 

20 EXAMPLE 35 

5- Carboxamido-i, 4-dihydro-4- (4-methanesulf onylphenyl) - 
2 , «-dimetbyl-3- (H- ( 3- (4, 4-dipbenylpiperidin-l- 
yl) propyl) oarboxamido) pyridine (35). This compound is 

25 prepared according to Method A. A mixture of N-(3-(4,4- 
diphenylpiperidin-l-yl) propyl) acetoacetamide (l 
equivalent) , 3-aminocrotonamide (l equivalent) and 4- 
methanesulfonylbenzaldehyde (1 equivalent) in 2-propanol 
is heated at reflux for several days and then 

30 concentrated. After flash chromatography and 

recrystallization, the product is isolated and 
characterized spectroscopically. 

35 EXAMPLE 36 

5-Carboxamido-l, 4 -dihydr o-4- (2-hydroxybenzlmidazol-5-yl) - 
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2 i 6— dimethyl-3- (H- (3* (4| 4-diphanylpiperidin-l- 
yl) propyl) oarboxamido) pyridine (36). This compound is 
prepared according to Method A. A mixture of N-(3-(4,4- 
dipheny lpiper idin-l-yl) propyl) acetoacetamide (1 
5 equivalent), 3-aminocrotonamide (1 equivalent) and 2- 
hydroxybenzimidazole-5-carboxaldehyde (1 equivalent) in 
2-propanol is heated at reflux for several days and then 
concentrated. After flash chromatography and 

recrystallization, the product is isolated and 
10 characterized spectroscopically. 

EXAMPLE 37 

5-Cyano-l, 4-dihydro-2 , 6-dimethyl-4- ( 4-nitrophenyl) -3-{M- 
15 [3- (4, 4 -dipheny lpiper idin-l-yl) propyl] Jcarbox- 
amidopyridine (37). This compound was prepared according 
to Method A. The solution of 3-aminocrotononitrile (67 
mg, 0.816 mmol), 4-nitrobenzaldehyde (123 mg, 0.816 mmol) 
and N- (3- (4 , 4-dipheny lpiper idin-l-yl ) propyl) 
20 acetoacetamide (309 mg, 0.816 mmol) in 50 mL of 2- 
propanol was refluxed for 48 hrs. After the solvent was 
removed, the residue was purified by chromatography (Si0 2 , 
MeOH: CHC1 3 , 10:90) to give a yellowish oil, which was 
converted into the hydrochloride salt and recrystallized 
25 from MeOH/ Et^O, 12 mg (2.4% yield) colorless crystals was 
obtained. M.p. 252 °C (dec) ; Calcd for 
C 35 H 37 N 5 0 3 *HC1»1/2H 2 0: C 67.68, H 6.33, N 11.27; Found: C 
67.63, H 6.29, N 10.88. 

30 EXAMPLE 38 

1, 4-Dibydro-2 , 6-diaethyl-5- (N-mathyl) oarboxamido- 4- (4- 
nitrophenyl) -3 -{H-[ 3- (4, 4-dipheny lpiper idin-l- 
yl ) propyl ] }oarboxamidopyri dine (38). This compound was 
35 prepared according to Method A. The solution of 3-amino- 
N-methy lcrotonamide (60.3 mg , 0.528 mmol ) , 4 - 
nitrobenzaldehyde (79.8 mg, 0.528 mmol) and N-(3-(4,4- 
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diphenylpiperidin-l-yl) propyl) acetoacetamide (200 mg, 

0. 528 mmol) in 50 mL of 2-propanol was refluxed for 48 
tars. After the solvent was removed, the residue was 
purified by chromatography (Si0 2 , MeOH: CHC1 3 , 10:90} to 

5 give a yellowish oil, which was precipitated from 
CHjClj/EtjO to afford 38 mg (7.1% yield) of yellowish 
powder: m.p. 134 °C; Calcd for C 36 H 41 N 5 0 4 *l/4H 2 0: c 70.62, 
H 6.83, N 11.44, Pound: C 70.77, H 6.56, N 10.95. 

10 EXAMPLE 39 

1, 4-Dihydro-2 , 6-dimettayl-3- (H,H-di*etnyl) oarboxamido-4- 
<4-nitrophenyl)-5-{H-[3-(4,4-diphenylpiperidin-l- 
yl) propyl] }oarbozaaidopyridine (39). This compound was 

15 prepared according to Method A. The solution of 3-amino- 
N,N-dimethylcrotonamide (76 mg, 0.592 mmol) , 4- 
nitrobenzaldehyde (89 mg, 0.592 mmol) and N-(3-(4,4- 
diphenylpiperidin-l-yl) propyl) acetoacetamide (224 mg, 
0.592 mmol) in 50 mL of 2-propanol was refluxed for 48 

20 hrs. After the solvent was removed, the residue was 
purified by chromatography (Si0 2 , MeOH: CHClj, 10:90) to 
give a yellowish oil, which was precipitated by 
AcOEt/hexane mixture to afford 30 mg (8.0% yield) of 
yellowish powder: M.p. 135 »C; Calcd for 

25 CjrH^S 0 *' 1 / 2 ^ 01 c 70.45, H 7.03, N 11.10, Found: C 70.51, 
H 6.89, N 11.13. 

EXAMPLE 40 

30 1,4,5, 6, 7, 8-Hexahydro-2-methyl-4-(4-nitrophenyl) -5-oxo-3- 
{M- [ 3 - ( 4 , 4 -dipheny lpiper id in-l-y 1 ) propyl ] > oarbox- 
amidoquinoline (40). This compound was prepared 
according to Method A. The solution of 3-amino-2- 
cyclohexene-l-one (335 mg, 3.00 mmol), 4- 

35 nitrobenzaldehyde (445 mg, 3.00 mmol) and N-(3-(4 f 4- 
diphenylpiperidin-l-yl) propyl) acetoacetamide (113 mg, 
3.00 mmol) in 100 mL of 2-propanol was refluxed for 72 
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hr s. After the solvent was removed, the residue vas 
purified by chromatography (Sio 2 , MeOH: CHC1 3 , 10:90) to 
give a yellowish oil, which was precipitated from 
CttjClj/EtjO to afford 127 mg (7,0% yield) of yellow powder: 
5 M.p. 143-146 °C; Calcd for C 37 H 40 N 4 O 4 «l/2H 2 O: C 72*41, H 
6.73, N 9.13; Found: C 72.69, H 6.66, N 8.98. 

EXAMPLE 41 

10 3-Carboxamido-2-*tfcyl~l, 4-dihydro-6-methyl-4- (4- 
nitrophenyl) -3-{M-[3- (4 , 4-diphenylpiperidin-l- 
yl)propyl]>carboxamidopyridine (41). This compound was 
prepared according to Method A. The solution of 3-amino- 
2-pentenamide (219 mg, 1.91 mmol) , 4-nitrobenzaldehyde 

15 (289 mg, 1.91 mmol) and N-(3-(4,4-diphenylpiperidin-l- 
yl) propyl) acetoacetamide (667 mg, 1.91 mmol) in 50 mL of 

2- propanol was refluxed for 72 hrs. After the solvent 
was removed, the residue was purified by chromatography 
(Si0 2 , MeOH: CHC1 3 , 10:90) to give a yellowish oil, which 

20 was precipitated from CHjClg/EtjO to afford 156 mg (13.3% 
yield) of yellowish powder: M.p. 120-124 °C; Calcd for 
C 36 H i1 M 5 0 4 «l/4H 2 0: C 70.62, H 6.83, N 11.44; Pound: C 70.91, 
H 6.98, N 10.97. 

25 EXAMPLE 42 

5-Carboxamldo-2 , 6-diatbyl-l, 4-dihydro-4- (4-nitrophenyl) - 

3- {M-[3-(4,4-diphenylpiperidin-i- 
yl ) propyl]} car boxam id opyridin* (42). This compound was 

30 prepared according to Method A. To 30 mL of boiling p- 
xylene was added a solution of 6-ethyl-2 , 2 -dime thy 1- 
2H,4H-l,3-dioxin-4-one (760 mg, 5 mmol) and 3-(4,4- 
diphenylpiperidin-l-yl) propylamine (1.48 g, 5 mmol) in 20 
mL p-xylene dropwise in about 15 min. , during which time, 

35 about 20 mL of xylene was distilled off through a 
condenser. Heating was continued for an additional 45 
min. to distill most of the xylene. The remaining xylene 
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Has furthur reaoved by evaporation sas&So The 

product, propionylacetic acid N-[3- (4 , 4- 
diphenylpiperidin-l-yl) propyl ]aaide, Has used for next 
reaction without further purification. 

5 

A solution of 3-aaino-2-pentenaaide (261 ag, 2.28 
aaol), 4-nitrobenzaldehyde (345 ag, 2o28 aaol) and 
propionylacetic acid N- [ 3- (4 , 4-diphenylpiperidin-l- 
yl) propyl] aside (896 ag, 2.28 aaol) in 50 aL of EtOH Has 

10 refluxed for 72 hrs. After the solvent Has removed, the 
residue Has purified by chromatography (Si0 2 , ESeOHs CHC1 3 , 
10s 90) to give a yellonish oil, Hhich Has precipitated 
froa CHjCl^/BtjO to afford 81 ag (5,4$ yield) of yellonish 
ponders £3. p. 119-123 *G? ealcd for C 37 H^M 5 0 4 o3/2H 2 Os C 

15 68.02, B 7.17, H 10.72? Founds C 68.05, H 6.71, N 10.89, 

EXAMPLE 43 

yljprapyl) ©GgfeoEaaieopygifiiao, Hyteeekl©giLfio mit «1S). 
This coapound Has initially prepared according to Method 
A, and later according to Method 3 (see belon) „ Method 
As A stirred solution of 191 ag of l-(3-aainopropyl)- 
25 4,4-diphenylpiperidine (0.676 aaol), 123 ag of ethyl 3- 
oxo-3~(furan«3-yl) propionate (0.676 aaol), and 83 ag of 
diaethylaainopyridine (0.676 aaol) in 5 aL of dry toluene 
Here heated at reflux temperature for 18 hrs, cooled, and 
the residue Has dissolved in 30 aL of EtOAc. The 
30 resulting solution Has extracted nith 2 X 20 aL of 
aqueous 1 M E5C1 solution. The coabined aqueous extracts 
Here Hashed nith 20 aL of isl EtOAc-ether, basified nith 
£JaHC0 3 (pH = 8-9) , and extracted nith 2 X 20 aL of EtOAc. 
The . coabined EtOAc extracts Here dried (Na 2 S0 & ) , the 
35 solvent Has reaoved in vacuo, and the crude product Has 
chroaatographed on 100 g of silica packed nith MeOH° 
isopropyl aaine-EtOAc (is is 98). The column Has eluted 
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with MeOH-isopropyl amine-EtOAc 1:1:98, 2:1:97, 5:1:94, 
10:1:89, 20:1:79 (0.5 L each) to give N-(3-(4,4- 
diphenylpiperidin-l-yl) propyl 3-oxo-3- (f uran-3- 
yl)propanamlde as a slightly yellow viscous oil. The 
5 product was used in the next step after spectral 
characterization . 

A mixture of 40 ing of N-(3-(4,4-diphenylpiperidin-l- 
yl) propyl 3-oxo-3-(furan-3-yl)propanamide (0.096 mmol) , 

10 11 mg of methyl 3-aminocrotonate (0.096 mmol), and 15 mg 
of 4-nitrobenzaldehyde (0.096 mmol) in 5 mL of 
isopropanol was heated at reflux temperature for 4 days, 
cooled, and the solvent was removed in vacuo. The crude 
product was applied to a preparative Thin Layer 

15 Chromatography (TLC) plate and eluted with 5% MeOH-BtOAc. 
A yellow band was collected. This crude product was 
dissolved in a minimum of EtOAc (0.5 mL) and excess HC1 
in ether (1 mL) was added to afford, after filtration, 
5.8 mg (1% from ethyl 3-oxo-3-(furan-3-yl) propionate) of 

20 the free base as a yellow powder: mp 197-205 °C 
(decomp.). Anal. Calcd for CjjH^N^.HCl: C, 66.61,- H, 
6.03; N, 8.18. Found: C, 66.61; H, 5.81; N, 7.94. 

Method B: A mixture of 894 mg of ethyl 3 - ( f uran-3 -y 1 ) -3 - 
25 oxopropionate (4.90 mmol) and 347 mg of 3- 
hydroxypropionitrile (4.88 mmol) was heated in an oil 
bath to 180-205 °C for 0.5 hrs. The reaction mixture was 
cooled and distilled under reduced pressure. Three 
fractions were obtained, 'h NMR indicated that the third 
30 fraction (bp 100-140 °C (0.5 mm Hg)) was a 1:1 mixture of 
ethyl 3-(furan-3-yl)-3-oxopropionate and 2-cyanoethyl 3- 
(furan-3-yl)-3-oxopropionate. This mixture was used in 
the condensation step after spectral characterization. 

35 A solution of the 3-oxoesters (approximately 1.67 mmol), 
192 mg of methyl 3-aminocrotonate (1.67 mmol), and 252 mg 
of 4-nitrobenzaldehyde (1.67 mmol) in 5 mL of isopropanol 
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Has hasted at reflux temperature for 30 hrs, cooled 9 and 
the solvent Has removed in vacuo . The residue Has 
dissolved in 15 mL of dioxane and 15 mL of Hater 
(containing 35 mg of SffaOH) , stirred for 0o5 hr, and 
5 concentrated in vacuo o The residue Has partitioned 
between ethyl acetate and nater (20 iL each) , separated , 
and the aqueous extract Has Hashed nith ethyl acetate (2 
X 20 s&L) • The organic solutions Here discarded • The 
aqueous extract Has acidified nith concentrated HCl (pH 

10 ■ 3) i and the resulting cloudy mixture Has extracted nith 
ethyl acetate (2 X 30 mL) • The combined organic extracts 
Here dried (M& 2 S0 6 ) , and the solvent Has removed in vacuo 
to give 2«(furan«3«yl)«l,4«dihydro«5»©ethoxycarbonyl«S« 
methyl-4-(4-nitro)phenylpyridine-3-carboxylic acid as a 

15 yelloH oil that partially solidified under reduced 
pressureo A solution of 75 ag of 2-(furan-3-yl) -1,4° 
dihydro«5-methoxyearbonyl-6-methyl~4- (4-nitro) phenyl- 
pyridine~3-carboxylic acid (0o20 maol) and 35 mg of 
carbonyldiimidasole (0 o 22 amol) Has stirred at room 

20 temperature for 1 hr 0 The solvent Has removed in vacuo,, 
and the crude product Has chromatographed on 100 g of 
silica packed nith 2% £3e0H-Et0Ac o The column Has eluted 
nith 35 MeOH-EtOAc to give 45 mg (58%) of 5«carboxamido« 
2-(furan-3=yl)-l^4«dihydro«3-(iaidasol»l=yl)carbonyl°S« 

25 methyl~4- (4-nitro) phenylpyridineo 

5«Carboxamido«2=(furan-3«yi)«l„4«dihydro-3°(imida2oll- 
yl)carbonyl~6-©ethyl-<H(4~nitro)phenylpyridine Has 
dissolved in 5 mL of dry TEW and excess (1,5 equivalents) 
of l-(3-aainopropyl)~4,4^iphenylpiperidine Has added to 
the reaction fixture o The resulting -mixture Has heated 
at reflux temperature for 3 hrs and cooled to room 
temperature o The solvent Has removed in vacuo, and the 
residue Has dissolved in 20 mL of ethyl acetate and 
Hashed nith Hater (3 X 10 mL) <> After removal of the 
solvent Q the crude product Has chromatographed on 50 g of 
silica packed nith 10% MeOH-EtOACo The column Has eluted 



30 



35 
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vith 10% MeOH-EtOAc to give 61 mg of 2-(furan-3-yl) -1,4- 
dihydro-5-methoxycarbonyl-6-methyl-4- (4-nitro) phenyl-3- 
(N- (3- (4 , 4-diphenylpiperidin-l-yl) propyl) ) carboxamido- 
pyridine, which was spectroscopically identical to the 
5 product obtained by Method A. 

EXAMPLE 44 

Aoetoaoetic acid 3-(27,ir-dimethyl)aminopropyl ester. 

10 Diketene (2.54 mL, 33.0 mmol, 1.30 equiv) was added to a 
solution of 3-(l^tf-dimethyl)aminopropan-l-ol (3.00 mL, 
25.4 mmol, 1.00 equiv, Aldrich) in toluene (30 mL) and 
the mixture was stirred at room temperature for 70 hours. 
The solvent was removed to afford 4.76 g of brown oil, 

15 which was characterized spectroscopically and used for 
the next reaction without purification. 

l,4-Dihydro-5-methoxycarbonyl-2, 6-dimethyl-3-{3-[ <N,N- 
dimethyl) amino ] propory } carbonyl-4- ( 4 -nitrophenyl) pyridine 

20 hydrochloride (44). This compound was prepared according 
to Method A. A mixture of acetoacetic acid 3-(tf,tf- 
dimethyl)aminopropyl ester (0.937 g, 5.00 mmol, 1.00 
equiv), methyl-3-aminocrotonate (576 mg, 5.00 mmol, 1.00 
equiv) and 4-nitrobenzaldehyde (756 mg, 5.00 mmol, 1.00 

25 equiv) in 2-propanol (30 mL) was stirred at reflux for 60 
hours. After removal of the solvent, the residue was 
purified twice by flash chromatography on Si0 2 (1. EtOAc- 
MeOH 1:0 to 6:1; 2. CH^Clg-isopropylamine 10:0.5) to give 
888 mg of yellow solid, which was characterized 

30 spectroscopically. To a solution of this product in 
CHjClj (10 mL) was added a solution of HC1 in ether (1.0 
M, 2.50 mL, 2.5 mmol, 1.2 equiv). After removal of the 
solvents, a solution of the residue in O^cij (5 mL) was 
added dropwise with swirling to 20 mL of ether. 

35 Filtration afforded 516 mg of yellow solid: m.p. 120-121 
°C; Anal. Calcd. for C 21 H 27 N 3 0 6 - HC1: C, 55.57; H, 6.22; N, 
9.26. Found: C, 55.29 H, 6.50; N, 8.55. 
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EXAMPLE 45 

(±) -l,4-Dihydro-3-methoxycarbonyl-2,6-dimethyl-4-(4- 
BitrophtByl) -5-{ff-[3-{4-ph*nylpip«ri4- 
5 in-l-yl)propyl]}oarboxaaidopyridine hydrochloride 
hemihydrate ((±)-45). This compound was prepared 
according to Method A. A solution of W-(3-(4- 
phenylpiperidin-l-yl) propyl) acetoacetamide (4.50 g, 14.2 
mmol, 1.00 eguiv), methyl 3-aminocrotonate (1.68 g, 14.2 

10 mmol, 1.00 equiv), and 4-nitrobenzaldehyde (2.15 g, 14.2 
mmol, 1.00 eguiv) in 2-propanol was stirred at reflux for 
52 hours under argon. After removal of the solvent, the 
residue was purified by flash chromatography (Sio 2 , EtOAc- 
MeOH-EtjN 9:1:0 to 6:1:0.1). a solution of the 

15 chromatographed product in OijClj (15 mL) was added 
dropwise with swirling to 250 mL of ether-hexane (1:1). 
Filtration of this mixture afforded 2.50 g (33%) of 
yellow crystalline solid, which was characterized 
spectroscopically. To a solution of this product (1.0 g f 

20 1.9 mmol, l.o equiv) in CHjCl 2 (10 mL) was added dropwise 
a solution of HC1 in ether (l.o M, 2.3 mL, 2.3 mmol, 1.2 
equiv) . After removal of the solvents, a solution of the 
residue in O^Clj (10 mL) was added dropwise to 70 mL of 
ether with swirling. Filtration afforded 1.04 g of 
25 yellow solid: m.p. 159-160 »C; Anal. Calcd. for 
CjpH^CyHCl-O.S HjO: C, 62.33; H, 6.63; N, 9.69. Found: 
C, 62.19; H, 6.38; N, 9.34. 

(-)- and (+) -45 hydrochloride hemihydrate. The 

30 enantiomers of 45 free base were separated on a chiral 
HPLC column as follows. Three injections of (±)-45 free 
base (ca. 25 mg per injection in EtOH solution) were made 
onto a Chiralpak AS column (20 x 250 mm) which was pre- 
equilibrated with EtOH-hexane-diethylamine (10:90:0.017) . 

35 The column was eluted with a gradient at 9.0 mL/min: 
hexane, 0.0-3.0 min; ramp to EtOH-hexane-diethylamine 
(30:70:0.05) 3.0-6.0 min and hold at final conditions. 
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Detection tras by UV absorption at 300 no. The first 
aajor peak eluted at 19.56 ain. To a solution of this 
product in CHjClj (3 aL) was added HC1 in ether (i.o S3, 
0.25 aL) . After removal of the solvents, a solution of 
5 the residue in CHjClj (2 aL) was added dropwise into ether 
(6 aL) with swirling to give, after filtration, 19.4 ag 
of yellow powders [e] e - -18. 4 • (EtOH, 0.000711 g/aL); 
a.p. ISO °c; Anal. Calcd. for C^H^M^-HCl' 0.5 HjOs c, 
62.33? H, 6.63,° N, 9.69. Pounds C, 62.74; H, 6.73; W, 
10 9.66. The second aajor peak, which eluted at 29.28 ain, 
was converted to the HC1 salt and precipitated as 
described for the (=)° enantioaer to afford 20.6 ag of 
yellow powders (<s} B = +24.4° (EtOH, 0.000753 g/aL); a.p. 
161 9 C; Anal. Calcd. for C^H^Oj-HCl-l^Os C, 62.33; H, 
15 6. S3; M, 9.69. Pounds C, 62.33; H, 6.26; M, 9.51. 

EXAMPLE 46 

a- p° (B»£2ofc&yiaBiao) pregylj =<) „ <j=aiphoay Ipiposifliao. To 
20 a stirred solution of 3-(4,4-diphenylpiperidin=l- 
yl)propionitrile (5.00 g, 17.2 aaol, 1.00 eguiv) in CHjClj 
(40 aL) was added SiCl in other (1.0 M, 22.4 aL, 22 aaol, 
1.3 eguiv). After reaoval of the solvents, the. residue 
and triaethylexoniua tatraf luoroborate (9.67 g, S5.4 
25 aaol, 3.80 ©guiv) war© stirred in refluxing anhydrous 
CH2C1 2 (80 aL) under argon for 44 hours. The aiscture was 
cooled to 0 9 C, anhydrous £3eOH (5 aL) was added, and 
stirring was continued for 1 hour at 0 °C. The solvents 
were reaoved and the residue was dissolved in anhydrous 
30 MeOH (30 aL). Sodiua borohydride (5.20 g, 138 aaol, 8.00 
eguiv) was added at 0 °C, and stirring was continued at 
this teaperature under argon for 2 hours. The solution 
was acidified to pH 1 by slow addition of 6 N agueous HC1 
(40 aL) at 0 e C and stirred for 3 hours at rooa teapera- 
35 ture. After reaoval of the solvents, water (30 aL) was 
added and the aixture was basif ied to pH 9 by addition of 
6 N agueous MaOH. The aixture was extracted with CH 2 C1 2 
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(3 x 100 aiL) , and the combined organic solutions were 
dried over MgS0 6 and concentrated. The residue was 
purified by flash chromatography (Si0 2 , EtOAc-HeOH- 
isopropylamine 9sls0 to 5sls0.2) to give 2.18 g (41%) of 
5 yellow solid, which was characterised spectroscopically. 

nofe&2'laoofe©QeotQa£ao. Diketene (0.S8 aL, 12.7 mmol, 1.50 
eguiv) was added at 0 «C to a stirred solution of 1=[3- 

10 (#=aethylaaino)propyl)-4,4=diphenylpiperidine (2. Si g, 
8.46 aaol, 1.00 eguiv) in anhydrous toluene (30 aL) under 
argon, and stirring was continued for 1 hour. After 
removal of the solvent, the residue was purified by flash 
chromatography (Si0 2 , EtOAc-MeOH-isopropylaaine 9sls0 to 

15 6sls0.1) to afford 2.97 g (89%) of brown oil, which was 
characterised spectroscopically. 

This eeapound was prepared according to Method A. A 
solution of ff=[3=(4,4-diphenylpiperidin-l=yl)propyl]~jSH 
aethylacetoacetaaide (1.49 g, 3.79 aaol, 1.00 eguiv), 
methyl 3-aainocsotonate (479 ag, 4. 16 aaol, 1.10 eguiv), 

25 and 4-nitrobenzaldehyde (629 ag, 4.16 aaol, i„io eguiv) 
in isopropanol (20 aL) was stirred at reoa temperature 
for 0.5 hour and then refluxed under argon for 60 hours. 
The aisstur© was cooled to room temperature and concen- 
trated, and the residue was purified three times by flash 

30 chromatography on Si0 2 (l. EtOAc-MeOH 10 jo to 9:i; 2. 
O^C^-EtsW 96s 4? 3. StOAc-WeOH 19 si) to afford 210 ag of 
light yellow solid, which was characterised 
spectroscopically. To a solution of this product (190 
ag, 0.305 amol, 1.0 eguiv) in CHjClg (10 aL) was added HC1 

35 in ether (l.o S3, 0.37 aL, 0.37 aaol, 1.2 eguiv) with 
swirling. After removal of the solvents, the residue was 
dissolved in CHjCl 2 (5 aL) and added dropwise to 20 mL of 
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ether with swirling. Filtration afforded 196 mg of 
yellow solid: m.p. 179-180 °c; Anal, calcd. for C^H^cy 
HC1'0.5 HjO: C, 66.51; H, 6.64; N, 8.38. Found: C, 
66.32; H, 6.58; N, 8.16. 

5 

EXAMPLE 47 

4- Aminopent-3-en-2-one. Concentrated ammonium hydroxide 
(ca. 14.8 M, 6.6 mL, 98 mmol, 1.0 eguiv) was added 

10 dropwise to neat 2,4-pentanedione (10 mL, 97 mmol, l.o 
eguiv) at ambient temperature. Hater (5 mL) was added 
and the mixture was stirred for l hour. The solvent was 
removed to give 9.2 g (95%) of white solid, which was 
characterized spectroscopically and used for the next 

15 step without purification. 

5- Acetyl-l, 4-dihydro-2, 6-dimettoyl-4- (4-nitropheayl) -3-{H- 
13- (4 , 4-dipheny lpiperidin-l-y 1 ) propyl] } carboxamido- 
pyridine (47) . This compound was prepared according to 

20 Method A. A solution of N-(3-(4,4-diphenylpiperidin-l- 
yl) propyl) acetoacetamide (7.57 g, 20.0 mmol, 1.00 equiv) , 
4-aminopent-3-en-2-one (2.18 g, 22.0 mmol, 1.10 eguiv), 
and 4-nitrobenzaldehyde (3.33 g, 22.0 mmol, 1.10 eguiv) 
in isopropanol 30 mL) was refluxed under argon for 72 

25 hours. The mixture was cooled to room temperature and 
concentrated. The residue was purified on two successive 
Si0 2 flash chromatography columns (1. EtOAc, followed by 
EtOAc-MeOH 19:1; 2. O^Clj-MeOH 96:4) to give 3.5 g of 
yellow solid. A solution of this product in CHjC^ was 

30 added dropwise to EtOAc at room temperature. Storage of 
the resulting mixture at -10 »C for 12 hours, followed by 
filtration and washing with CHjClj-EtOAc (1:1), afforded 
2.10 g of yellow solid (18%), which was characterized 
spectroscopically. To a solution of this product (50 mg, 

35 0.084 mmol, 1.0 eguiv) in CHjC^-EtOH (in, io mL) was 
added HC1 in ether (1.0 M, 0.13 mL, 0.13 mmol, 1.5 eguiv) 
with swirling. After removal of the solvents, the 
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residue was dissolved in O^Clj-EtOH 1:1 (3 mL) and added 
dropvise to 20 mL of ether-hexane (1:1). Filtration 
afforded 41 mg of yellow solid: m.p. 173-174 °C; Anal. 
Calcd. for C^H^N^-HCl-HjO: C, 66.81; H, 6.70; N, 8.66. 
5 Pound: C, 66.44; H, 6.34; N, 8.43. 

EXAMPLE 48 

l-(3-Hydroxypropyl) -4-phenylpiperidine. a suspension of 
10 4-phenylpiperidine (3.00 g, 18.6 mmol, 1.00 eguiv), 3- 
bromopropan-l-ol (2.12 mL, 22.3 mmol, 1.20 eguiv) , 
potassium carbonate (12.8 g, 93.0 mmol, 5.00 eguiv), and 
potassium iodide (124 mg, 0.74 mmol, 0.04 eguiv) in n- 
butanol (50 mL) and 1,4-dioxane (50 mL) was stirred at 
15 reflux under argon for 48 hours. The mixture was cooled 
to room temperature and concentrated. Hater (50 mL) was 
added and the mixture was extracted with CHjC^ (4 x 100 
mL) . The combined organic solutions were dried over MgS0 4 
and concentrated. The residue was crystallized from 
20 ethyl acetate to give 3.36 g (82%) of tan solid, which 
was characterized spectroscopically. 

3- (4-Phenylpiperidin-i-yl) propyl aoatoaoetate. Diketene 
(0.95 mL, 12 mmol, 1.3 eguiv) was added to a solution of 

25 l-(3-hydroxypropyl) -4-phenylpiperidine (2.08 g, 9.48 
mmol, l.o eguiv) in toluene (30 mL) , and the mixture was 
stirred under argon for 70 hours at room temperature. 
Removal of solvent gave 2.88 g (100%) of light brown, 
viscous oil, which was characterized spectroscopically 

30 and used for the next reaction without purification. 

1, 4-Dihydxo-5-methoxyearbonyl-2 , 6-dimethyl-4- (4-nitro- 
phenyl) -3-t3-(4-phenylpiperidin-i-yi)p r0 p_ 
ory])oarbonylpyridine hydrochloride hydrate 
35 (48) . This compound was prepared according to Method A. 
3- (4-Phenylpiperidin-l-yl) propyl acetoacetate (2.85 g, 
9.40 mmol, l.oo eguiv), methyl 3-aminocrotonate (1.08 g, 
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9.40 unnol, 1.00 equiv) and 4-nitrobenzaldehyde (1.42 g, 
9.40 mmol, 1.00 equiv) were stirred together in 2- 
propanol (50 mL) at reflux for 48 hours under argon. 
After removal of the solvent, the residue was purified by 
5 flash chromatography (SiO z , Et^o-hexane 1:1, followed by 
EtOAc-hexane 2:1 to 1:0) to give 1.76 g (35%) of yellow 
solid, which was characterized spectroscopically. This 
product was dissolved in CHjClj (10 mL) and a solution of 
HC1 in ether (1.0 M, 4.5 mL, 1.4 equiv) was added. After 

10 removal of the solvents, the residue was dissolved in 
CHjClj (10 mL) and added dropwise to ether (50 mL) with 
swirling to give, after filtration, 1.75 g of yellow 
solid: m.p. 139-140°C; Anal. Calcd. for C^HjjNjCy HC1 : C, 
63.20; H, 6.37; H, 7.37. Pound: C, 63.05 H, 6.56; N, 

15 7.16. 

EXAMPLE 49 

5 -Acetyl- 1, 4-dihydro-2 , 6 -dimethyl- 4- (4-nitrophesyl) -3-[3- 

20 <4,4-diphenylpiparidin-i-yl)propoxy]oarbonylpyridina 
hydrochloride henihydrate (49). This compound was 
prepared according to Method A. A mixture of 4- 
aminopent-3-en-2-one (287 mg, 2.90 mmol, 1.00 equiv), 4- 
nitrobenzaldehyde (438 mg, 2.90 mmol, 1.00 equiv), and 3- 

25 ( 4 -phenylpiperidin-l-yl) propyl acetoacetate (l.iog, 2.90 
mmol, 1.00 equiv) in isopropanol (30 mL) was stirred at 
reflux under argon for 60 hours. After removal of the 
solvent, the residue was purified by flash chromatography 
(Si0 2 , EtOAc-hexane 1:1 to 1:0) to give 371 mg (22%) of 

30 yellow solid, which was characterized spectroscopically. 
This product was dissolved in a^cij (5 mL) and a solution 
of HC1 in ether (1.0 M, 1.0 mL, 1.6 equiv) was added. 
After removal of the solvents, the residue was dissolved 
in CHjClj (5 mL) and added dropwise to ether (20 mL) with 

35 swirling to give, after filtration, 319 mg of yellow 
solid: m.p. 160.0-160.5 •<:; Anal. Calcd. for 
C^H^NjCyHCl-O.S H 2 0: C, 67.75; H, 6.32; N, 6.58. Pound: 
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C, 67.62 H, 6.34; N, 6.28. 

EXAMPLE 50 

3- (Piparidin-i-yl) propyl aoetoacetate . Dlketene (1.48 
mL, 19.2 mmol, 1.30 equiv) was added to a solution of 1- 
(3-hydroxypropyl)piperidine (2.12 g, 14.8 mmol, 1.00 
equiv, Leonard, N. J.; Musker, W. K. J. Am. Chem. Soc. 
I960, 82, 5148) in toluene (30 mL) , and the mixture was 
stirred under argon for 72 hours at room temperature. 
Removal of solvent gave 3.52 g (100%) of light brown, 
viscous oil, which was characterized spectroscopically 
and used for the next reaction without purification. 

1, 4-Dihydro-5-methoxycarbonyl-2 , 6-dimethyl-4 - ( 4-nitro- 
phonyl) -3-[3- (piper idin-l-yl) propoxy] carbonylpyridino 
hydrochloride etherate (50) . This compound was prepared 
according to Method A. 3- (Piper idin-l-yl) propyl 
acetoacetate (2.20 g, 9.68 mmol, 1.00 equiv), methyl 3- 
aminocrotonate (1.11 g, 9.68 mmol, 1.00 equiv) and 4- 
nitrobenzaldehyde (1.46 g, 9.68 mmol, 1.00 equiv) were 
stirred together in 2-propanol (50 mL) at, reflux for 72 
hours under argon. After removal of the solvent, the 
residue was purified by flash chromatography (Si0 2 , MeOH- 
EtOAc 0:1 to 1:19) to give 1.71 g (39%) of yellow solid, 
which was characterized spectroscopically. This product 
was dissolved in CHjClj (15 mL) and a solution of HC1 in 
ether (1.0 M, 4.5 mL, 1.2 equiv) was added. After 
removal of the solvents, the residue was dissolved in 
CHjClj (10 mL) and added dropwise to ether (70 mL) with 
swirling to give, after filtration, 1.78 g of yellow 
solid: m.p. 128-129 °C; Anal. Calcd. for C 24 H 31 N 3 0 6 - HC1- 0.4 
EtjO: C, 58.72; H, 6.93; N, 8.02. Pound: C, 58.44 H, 
6.82; N, 7.76. 



EXAMPLE 51 
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B~ < J« CffApoffiflia-i-yDpffopyl J aoffltoaeotaaiflo. Dilcetene 
(2.40 mL, 31.1 amol, lo50 eguiv) Has added at 0 *C to a 
stirred solution of l-(3-aainopropyl)piperidine (2.95 g, 
20o7 mmol, loO eguiv, Sates, R. J.? Cymeraan-Craig, J. ? 
5 Etoyie, M. ; Yong, Jo J. Ciaea. Soc. 2,g>§<5, 388) in 
anhydrous THF (40 mL) under argon, and stirring was 
continued at room temperature for 1.5 hours. The mixture 
was concentrated to give 4.8 g (100%) of light brown oil, 
which was characterised spectroscopics lly and used for 
10 the next reaction without purification. 

ptooayl) ~^°{^P & {piposiLaiia°&«yaj)@»^@pya|>®a?Jb@2a®ia©= 
E>ys&@i&o isiy&r@©&X@ri&o ofefccreafeo {Si>. This compound was 

15 prepared according to Method &. F«(3-(S>iperidin-l- 
yl) propyl) acetoacetamide (4.53 g, 20.0 mmol, 1.00 eguiv), 
©ethyl 3-aminocrotonat® (2.37 g, 20.0 mmol, 1.00 eguiv) 
and 4~nitrobensaldehyde (3.02 g, 20.0 mmol, 1.00 eguiv) 
were stirred together in 2-propanol (60 mL) at reflux for 

20 60 hours under argon. After removal of the solvent, the 
residue wa® purified by flash chromatography (SiC 2 , E3eOH~ 
EtO&c 0.1 to 1.6) to afford 2.25 g of yellow solid. A 
solution of this product in GB^C1 2 (10 mL) was added 
dropwis© into ether (50 mL) with swirling. A yellow 

25 solid (1.75 g, 19$) was collected by filtration and 
characterised speetroseopically. This product (1.4 g) 
was dissolved in CHgClg (10 mL) and a solution of HC1 in 
ether (1.0 E2, .4.5 mL, 1.5 eguiv) was added. After 
removal of the solvent®, the residue was dissolved in 

30 CHgClg (10 mL) and added dropwise to ether (80 mL) with 
swirling to give, after filtration, 1.38 g of yellow 
solids m.p. 150.0-150.5 *C? Anal. Calcd. for 
C 24 H S2 !W 6 0 5 -HCl-0o2 Btpt C, 58.66? H, 6.95? W, 11.03. 
Pounds C, 58.31 H, 7.05? N, 10.70. 

35 
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(^dHMphoaylpipereiSia-a-ylSaeofeesiitrilo. A suspension 
of 4 , 4~diphenylpiperidine (4.00 g, 16.9 aaol, 1.00 
equiv) , chloroacetonitrile (1.40 saL, 21.9 aaol, 1.30 
equiv, Aldrieh) , potassiua carbonate (4.67 g, 33.8 aaol, 
5 2.00 equiv), and potassiua iodide (561 mg, 3.38 aaol, 
0.20 equiv) in n-butanol (20 aL) and l,4~dioxane (20 aL) 
was stirred at reflux under argon for 48 hours. The 
aixture was cooled to rooa temperature and concentrated. 
The residue was purified by flash chromatography (Si0 2 , 
10 EtOAc) to afford 4.01 g (86%) of whit® solid, which was 
characterised spectroscopically. 

i-C8-an4s^M^l)«»<i,<j«-flipSK3ayXpipc«ifliao. t© a stirred 
solution of (4 , 4 -diphenylpiper idin~l° 
15 yl)acetonitrile (3.90 g, 14. 1 aaol, 1.0 equiv) in 
anhydrous THF (10 aL) under argon was added a solution of 
BHj in THF (1.0 H, 50 aL, 50 aaol, 3.5 equiv) at rooa 
teaperature. The aixture was refluxed for 4.5 hours and 
then cooled to rooa teaperature and concentrated to a 

20 voluae of about 30 aL. Aqueous HC1 (6 W, 50 aL) was 
added cautiously and stirring was continued for 2 hours 
at 50 °Co The mixture was cooled to rooa teaperature, 
basified to pH 10 by addition of 6 M aq. MaOH, and 
extracted with CH 2 C1 2 (3 x 100 aL) . The coabined organic 

25 solutions were dried over MgS0 4 and concentrated. To a 
solution of the residue in CHjClj (30 aL) was added S3C1 in 
ether (1.0 £3, 16 aL, 1.1 equiv). After removal of the 
solvents, the residue was dissolved in CHjCl, (10 aL) and 
this solution was added dropwise into ether (100 aL) with 

30 swirling. The resulting solid was filtered and washed 
with ether (3 x 50 aL) . This solid was taken up in water 
(20 aL) , which was basified to pH 10 by addition of 1 m 
aqueous MaOH, and extracted with CHjClj (3 x 50 aL) . The 
coabined organic solutions were dried over MgS0 6 and 

35 concentrated to give 3.70 g (94%) of white solid, which 
was characterized spectroscopically. 
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$~ {2= ( <3 , 4°Pip&®aylpip©?£aia°&°2?3J ofcfcyl) &©Gfc@a@ofeaaiSo • 
Diketene (lo50 aL, 19 o 2 aaol, 1*50 eguiv) Has added at 0 
®C to a stirred solution of l-(2-aainoethyl)-4,4- 
diphenylpiperidine (3o60 g, 12 . 8 aaol, loOO eguiv) in 
5 anhydrous THF (40 aL) under argon, and stirring was 
continued at room temperature for 1 hour,, The mixture 
was concentrated to give 4ol0 g (88%) of white solid, 
which was characterized spectroscopically and used for 
the next reaction without purif ication* 

10 

X* <3=Oi&yfiff©~3«a©fc8M>syeasboayl«2 0 <S«fi&B(Dfc&yX~<l- (4=aite©- 

1^siq&1®©pjkM&®o &yte©e&i©si6o &oM&y<&E , afeo tf§2Jio This 
compound was prepared according to Method Ao W-(2-(4,4- 

15 Diphenylpiperidin-l«yl) ethyl) acetoacetaaide (2<,34g, 6o41 
aaol, loOO eguiv), ©ethyl 3-aainocrotonate (0o839 g, 7 o 06 
aaol, lolO eguiv) and 4-nitrobensaldehyde (1„07 g, 7 o 06 
aaol, lolO eguiv) were stirred together in 2-propanol (40 
aL) at reflux for 68 hours under argon . After reaoval of 

20 the solvent, the residue was purified by flash 
chromatography (Si0 2 , EJeOH-EtOAc Osl to Is 9) to afford 
lo40 g (37%) of yellow solid, which was characterised 
spectroscopically • This product (1 0 3S g) was dissolved 
in CHjClg (10 aL) and a solution of HC1 in ether (1*0 £2, 

25 3o5 aL, lo5 eguiv) was addedo After reaoval of the 
solvents, the residue was dissolved in CB^eig (10 aL) and 
added dropwise to ether (80 aL) with swirling to give, 
after filtration, 1.14 g of yellow solids a 0 p 0 170-171 
@ C? Analo Calcd. for Cg^N 4 <yHCl- 0o5 B^Os C, 65o67; H, 
30 6o30? W, 8o75o Founds C, 65o67,° H, 6o35,° W, 8,62o 

E3MPLE 53 

35 suspension of 4, 4 -diphenylpiperidine (4„15 g, 17 0 5 aaol, 
loOO eguiv), 4-broaobutyronitrile (2ol0 aL, 21o0 aaol, 
lo20 eguiv, Aldrich) , potassiua carbonate (4o85 g, 35 o 0 
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asaol, 2»00 equiv) , and potassiua iodide (581 ag, 3o50 
aaol, 0o20 ©quiv) in n°butanol (20 aL) and l,4°dioxane 
(20 aL) was stirred at reflux under argon for 48 hours « 
The aisctur© was cool©d to rooa tesper&ture and 
5 concentrated o Water (50 aL) was added and the aiarture 
was ®2£traeted with CS^eig (4 x 150 aL) o The eoabined 
organic solutions were dried over J3gS0 4 and concentrated 0 
The residue was purified by flash chromatography (Si0 2 , 
EtO&c) to afford 4oS5 g (87%) of white solid, which uas 
10 characterised spectroseopically,, 

a° «4°^ia@bufeyl} ~4 9 4~&iphoaYlpip®gi&iaQ 0 To a stirred 
solution of «• (4 , 4~diphenylpiperidin=l« 
yl)butyronitril@ (4*65 g, 15o3 aaol, l e 0 equiv) in 
15 anhydrous THF (20 aL) under argon was added a solution of 
883 in THF (1.0 H, 54 aL, 54 aaol, 3o5 equiv) at rooa 
teaperatur© 0 The aissture was refluxed for 4o5 hours and 
then cooled to rooa teaperature and concentrated to a 
volua© of about 40 aLo Aqueous HC1 (6 W, 55 aL) was 

20 added cautiously at 0 °C and stirring was continued for 
2 hours at 55-65 ®Co Th® aixture was cooled to 0 *c, 
basified to pB 10 by addition of 6 n aq. IflaOH, and 
extracted with CHgCl 2 (3 u 100 aL) . The eoabiraed organic 
solution© were dri®d ©ver KgSO^ and concentrated . To a 

25 solution of the residue in eSijCl 2 (50 aL) was added HC1 in 
ether (l o 0 S3, 30 aL, 2o0 eguiv) • After reaoval of the 
solvents, the residue was dissolved in CHjClj (10 aL) and 
this solution was added dropwise into ether (150 aL) with 
®wirling 0 The resulting solid was filtered and washed 

30 with ether (100 aL) * This solid was taken up in water 
(30 aL), which was basified to pH 10 by addition of 1 w 
aqueous- EffaOH, and esstracted with CS^Clj (3 x 50 aL) , The 
coabined organic solutions were dried over KgSO^ and 
concentrated to give 4<>51 g (955) of light brown oil, 

35 which was characterised spectroseopically. 
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Diketene (1.68 mL, 21.9 nanol, 1.50 equiv) vas added at 0 
•C to a stirred solution of l-(4-aminobutyl)-4,4- 
diphenylpiperidine (4.50 g, 14.6 isunol, 1.00 equiv) in 
anhydrous THF (40 mL) under argon, and stirring vas 
5 continued at room temperature for 1.5 hours. The mixture 

vas concentrated and the residual oil vashed vith hexane 
(3 x 50 mL) to give 5.17 g (90%) of light yellov oil, 

vhich vas characterized spectroscopics lly and used for 

the next reaction vithout purification. 

10 

l, 4-Dihydro-3-methoxycarbonyl-2 , 6-dimethy 1-4- ( 4-nitro- 
phenyl) -5-{H-[4-(4, 4-diphenylpiperidin-i-yl) butyl] >car- 
boxamidopyridina hydroohloride hydrate (53). This 
compound vas prepared according to Method A. ff-(4-(4,4- 

15 Diphenylpiperidin-l-yl) butyl) acetoacetamide (2.86 g, 7.30 
mmol, 1.00 equiv), methyl 3-aminocrotonate (0.953 g, 8.03 
mmol, 1.10 equiv) and 4-nitrobenzaldehyde (1.21 g, 8.03 
mmol, l.io equiv) vere stirred together in 2-propanol (50 
mL) at reflux for 72 hours under argon. After removal of 

20 the solvent, the residue vas purified by flash 
chromatography (Si0 2 , MeOH-EtOAc 0:1 to 1:9) to afford 
1.40 g (31%) of yellov solid, vhich vas characterized 
spectroscopically. This product vas dissolved in ay:i 2 
(10 mL) and a solution of HC1 in ether (1.0 M, 3.5 mL, 

25 1.6 equiv) vas added. After removal of the solvents, the 
residue vas dissolved in O^Clj (10 mL) and added dropvise 
to ether (80 mL) vith svirling to give, after filtration, 
1.25 g of yellov solid: m.p. 166-167 »C; Anal. Calcd. 
for CjyH^Oj-HCl'O^S HjO: C, 66.06; H, 6.67; N, 8.33. 

30 Found: C, 66.04; H, 6.57; N, 8.09. 

EXAMPLE 54 

5-Carboxamido-l , 4-dihydro-2 , 6-dimathyl-4- (4-nitrophenyl) - 
35 3-{F- [2- (4 , 4-diphenylpiperidin-l-yl) ethyl] >carboxamido- 
pyridine hydroohloride hydrate (54). This compound vas 
prepared according to Method A. M-(2-(4,4- 
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Diphenylpiperidin=l=yl) ethyl) acetoacetamide (2.34 g, 6.41 
mmol, 1.00 eguiv) , 3=aminocrotonamide (0.706 g, 7.05 
mmol, 1.10 eguiv) and 4=nitrobenzaldehyde (1.07 g, 7.05 
mmol, 1.10 eguiv) were stirred together in 2°propanol (40 
5 mL) at reflux for 72 hours under argon. After removal of 
the solvent, the residue Has purified twice by flash 
chromatography on Si0 2 (1. MeOH-BtOAc Osl to is 5? 2. 
CHjCl^MHj in MeOH (1.3 JJ) 12:1) to afford 1.19 g (32%) of 
yellow solid, which was characterized spectroscopically. 

10 This product (1.05 g, 1.81 mmol, 1.0 eguiv) was dissolved 
in OJgClg (io mL) and a solution of HC1 in ether (1.0 £3, 
2.5 ®L, 1.4 eguiv) was added. After removal of the 
solvents, the residue was dissolved in O^C^ (10 sL) and 
added dropwise to ether (80 sL) with swirling to give, 

15 after filtration, 0.857 g of yellow solid? a. p. 193=194 
S C,° Anal. Calcd. for C S4 H 3T W 5 0 4 - HC1- B^Os C, 64.39? H, 6.36; 
», 11.04. Founds C, 64.33,° H, 5.98,' 81, 10.93. 

EXAMPLE 55 ' 

20 

%~$B~l 4= «i o <i=fiip&®aylgi]p(ariaia°a=ylj featyij »©arb@saais©= 
97?iAiLao &^g@©M@riao foyfirafco C88) . This compound was 
prepared according to Method A. ft- (4- (4, 4= 

25 Diphenylpiperidin=l=yl) butyl ) acetoacetamide (2.86 g, 7.30 
smol, 1.00 eguiv), 3=aminocrotonamide (0.804 g, 8.03 
smol, 1.10 eguiv) and 4°nitrobensaldehyde (1.21 g, 8.03 
Bmol, i.io eguiv) wsre stirred together in 2°propanel (50 
sL) at reflux for 72 hours under argon. After removal of 

30 the solvent, the residue was purified twice by flash 
chromatography on Si0 2 (1. HeOH°StOAc is 4? 2. CHCJ^-WB. 
in KleOSS (0.55 H) 85sl5) to afford 0.460 g (10S) of yellow 
solid, which was characterised spectroscopically. This 
product was dissolved in CH 2 C1 2 (5 mL) and a solution of 

35 BC1 in ether (1.0 S3, 1.0 mL, 1.4 eguiv) was added. After 
removal of the solvents, the residue was dissolved in 
CS^e^ (10 mL) and added dropwise to ether (80 mL) with 
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swirling to give, after filtration, 0.260 g of yellow 
solid: m.p. 184-185 °C; Anal. Calcd. for 

C^H^N^-HCl-HjO: C, 65.29; H, 6.70; N, 10.58. Found: C, 
65.45; H, 6.40; N, 10.55. 

5 

EXAMPLE 56 

1, 4-Dihydro-2 , «-dimethyl-5- (K-methyl) oarboxamido-4- (4- 
nitrophenyl) -3-{W-[3- (4-phanylpiperidin-l-yl) propyl] }oar- 
boxamidopyridina hydrochloride hemihydrate (56). This 
compound was prepared according to Method A. N-(3-(4- 

5 Phenylpiperidin-l-yl) propyl) acetoacetamide (1.60 g, 5.30 
mmol, 1.00 equiv) , W-methyl-3-aminocrotonamide (690 mg, 
6.10 mool, 1.15 equiv) and 4-nitrobenzaldehyde (920 mg, 
6.10 nmol, 1.15 equiv) were stirred together in 2- 
propanol (50 mL) at reflux for 78 hours under argon. 
10 After removal of the solvent, the residue was purified 
twice by flash chromatography on Si0 2 (1. MeOH-EtOAc 1:5; 

2. CHCI3-NH3 in MeOH (0.67 M) 100:15). After removal of 
solvents, the product was dissolved in CHjClj (3 mL) and 
added dropwise into ether (25 mL) . The resulting 

15 precipitate was filtered and washed with ether (2 x 20 
mL) to give 242 mg (8.6%) of yellow solid, which was 
characterized spectroscopically. This product (205 mg, 
0.386 mmol, 1.0 equiv) was dissolved in CHjClj (3 mL) and 
a solution of HC1 in ether (l.o M, 0.70 mL, 1.8 equiv) 

20 was added. After removal of the solvents, the residue 
was dissolved in CHjClj (3 mL) and added dropwise to ether 
(30 mL) with swirling to give, after filtration, 189 mg 
of yellow solid: m.p. 165-166 °C; Anal. Calcd. for 
c so H 37 N s < V HC1 *°« 5 *z 0: C, 62.44; H, 6.81; N, 12.14. Found: 

25 C, 62.38; H, 6.72; N, 11.86. 

EXAMPLE 57 

2- (2-cyanoethyl) -1,2,3 , 4-tetrahydro-6 , 7-dimethoxy- 
30 iaoguinoline. A suspension of 6,7-dimethoxy-l,2, 3, 4- 
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tetrahydroisoquinoline (9 o 20 g, 40.1 mmol, loOO eguiv, 
Aldrich) „ 3-bromopropionitrile (3,66 aL, 44d aiol, 1»10 
equiv, &ldrich) , potassium carbonate (33.25 g, 240 o 6 
mmol, SoOO equiv) 9 and potassium iodide (266 mq ff l o 60 
5 mmol, 0o04 eguiv) in n-butanol (70 mL) and 1,4-dioxane 
(70 mL) was stirred at reflux under argon for 48 hours o 
The mixture was cooled to room temperature and 
concentrated* The residue was purified by flash 
chromatography (Si0 2 , MeOH-EtOAc Osl to Is 19) to afford 
10 So 39 g ©f white solid (59%), which was characterized 
spectroscopicallyo 

§<=> js=&Bia@pg©pyx ) s o s o <i°feofes , Q^te®-(i Q ^^aiaQfefe^ 0 
£o@g^i®@lisiOo To a stirred solution of 2-(2-cyanoethyl)~ 

15 l,2,3,4-tetrahydro-6,7°diaethoxyisoguinoline (5o70 g, 
23 ol mmol, l 0 0 eguiv) in anhydrous THF (20 mL) under 
argon was added a solution of BH^ in THF (l o 0 S3, 81 mL, 81 
mmol, 3o5 eguiv) at room temperature <, The mixture was 
stirred at reflux for 4o5 hours and then cooled to room 

20 temperature o Aqueous HC1 (6 W, 130 mL) was added 
cautiously at room temperature and stirring was continued 
for 2o5 hours at 55-60 °Co The mixture was cooled to 0 
°C, basified to pH 10-11 by addition of 6 W aq e MaOH, and 
extracted with CHjClj (3 x 100 mL) . The combined organic 

25 solution® were dried over HgSO^ and concentrated <> To a 
solution of the residue in CS^Clg (20 mL) was added HC1 in 
ether (1,0 B, 40 mL, 1*7 equiv) . The resulting solution 
was added dropwise into ether (250 mL) with swirling.. 
The precipitate was filtered and washed with ether (3 x 

30 100 aL) o This solid was taken up in water (50 mL) , which 
was basified to pH 10 by addition of 1H aqueous NaOH, 
and extracted with CS^ei^ (3 x 100 mL) . The combined 
organic solutions were dried over MgSO^ and concentrated 
to give' 5o 10 g (885) of white solid, which was character- 

35 ised @pectroscopically 0 



®~1%-1% Q % 0 % 0 <\ ~feofegafcyes©=<& 0 ?~S&BOtk@sy io®^ia@l Aa-S « 
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ylJpr©pyl3Q©ofc@a®Qfca®i&Q«, Diketene (1*41 aL, 18.3 aaol, 
lo50 eguiv) was added at 0 °C to a stirred solution of 2- 
(3~aainopropyl) -1, 2 , 3 , 6-tetrahydro~6, 7»dia®thoxyiso~ 
guinoline (3o05 g, 12*2 soaol, l e 00 equiv) in anhydrous 
5 THF (30 ®L) under argon, and stirring was continued at 
rooa teaperature for 1„5 hours . The aixtur© was 
concentrated and the residual oil washed with hessane (2 
s 100 ®L) to give 4 o 07 g (1005) of brown oil, which was 
characterized spectroscopically and used for the next 
10 reaction without purification <, 

&©2Qaia©°a^ «°aiaottoylL = 4» t<i=aifes©p&oayll>9yg4aiao 

15 &yte©e&l©sifio feySrafeo CS7) . This coapound was prepared 
according to Method ho #-[3~(l,2,3,4~tetrahydro-6,7- 
Diaethoxyisoguinolin«2«yl) propyl ] acetoacetaaide (2„04 g, 
(So 09 ssaol, lo00 ©guiv), aethyl 3-aainocrotonate (855 ag, 
7o20 @aol, lo20 eguiv) and 4«nitrobensaldehyde (l e 09 g, 

20 7o20 ssol, lo20 eguiv) were stirred together in 2= 
propanol (50 aL) at reflux for 72 hours under argon , 
After removal of the solvent, the residue was purified by 
flash chromatography (Si0 2 , ESeOH-EtO&c Is 6) to afford 510 
©g (15$) of yellow ©olid, which was characterised 

25 spectroscopically • This product was dissolved in CHjC^ 
(10 aL) and a solution of HC1 in ether (1*0 H, 1*0 aL, 
1„1 eguiv) was added • After reaoval of the solvents, the 
residue was dissolved in CSI^Cl^ (5 aL) and added dropwise 
to ether (30 aL) with swirling to give, after filtration, 

30 451 ag of yellow solids a.p» 161-162 *C; Analo Calcdo 
for C S0 H 3fi l» 4 0 7 -HC10o75 S^Os C, 58,63? H, 6o31; W, 9 a 12. 
Founds C, 58.79; H, 6o20? H, 8„83o 

EX&MPLE 58 

35 

§^as&®S£a£<a@-2,, <i«flifcyte©=3= {%<=> [8~ £ 2> * 2 „ 3 , <l°toteaJiyte©« 
S^7-aiaQft&©sy4©©gttia©lia«-8«yi>pg©pyX3 joa^&©saaia©» 
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2 , 6-dimethyl-4- ( 4-nitrophenyl) pyridine hydrochloride 
(58) . This compound was prepared according to Method A. 
flr- [ 3- ( 1 , 2 , 3 , 4-Tetrahydro-6, 7-dimethoxyisoquinolin-2- 
yl) propyl ] acetoacetamide ( 2 . 04 g , 6 . 09 mmol , l . 00 eguiv) , 
5 3-aminocrotonamide (721 mg, 7.20 mmol, 1.20 eguiv) and 4- 
nitrobenzaldehyde (1.09 g, 7.20 nmol, 1.20 eguiv) vere 
stirred together in 2-propanol (50 mL) at reflux for 72 
hours under argon. After removal of the solvent, the 
residue was purified twice by flash chromatography on Si0 2 

10 (l. CHCI3-NH, in MeOH (0.8 M) 9:1; 2. MeOH-EtOAc 1:6) to 
afford 400 mg (12%) of yellow solid, which was 
characterized spectroscopically. This product was 
dissolved in CHjClj (10 mL) and a solution of HC1 in ether 
(1.0 M, 1.0 mL, 1.4 eguiv) was added. After removal of 

15 the solvents, the residue was dissolved in CH 2 C1 2 (5 mL) 
and added dropwise to ether (30 mL) with swirling to 
give, after filtration, 310 mg of yellow solid: m.p. 
180-181 «C; Anal. Calcd. for C^H^NjCV HC1- 0.3 CH^l^ C, 
57.54; H, 6.03; H, 11.45. Found: C, 57.27; H, 5.78; N, 
20 11.25. 

EXAMPLE 59 

N- (3-Bromopropyl) acetoacetamide. Diketene (1.22 mL, 15.7 
25 mmol, 1.50 eguiv) was added at room temperature to a 
stirred mixture of 3-bromopropylamine hydrobromide (2.30 
g, 10.5 mmol, 1.00 eguiv) and triethylamine (1.46 mL, 
10.5 mmol, 1.00 eguiv) in anhydrous THF (20 mL) under 
argon, and stirring was continued at room temperature for 
30 l hour. The solvent was removed and the residue was 
purified by flash chromatography (Si0 2 , MeOH-CHjC^ 0:1 to 
1:18) to afford a light yellow oil, 2.10 g (90%), which 
was characterized spectroscopically. 

35 *-[3-(l,2,3,4-Tetrahydroisoquinolin-2- 
yl) propyl] acetoacetamide. A suspension of N-(3- 
bromopropyl) acetoacetamide (4.50 g, 20.3 mmol, 1.00 
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equiv) , 1,2,3,4-tetrahydroisoquinoline (3.30 mL, 26.3 
mmol, 1.30 equiv), KjCOj (3.64 g, 26.3 mmol, 1.30 equiv) , 
and KI (330 mg, 1.99 mmol, 0.10 equiv) in acetone (60 mL) 
was stirred at reflux for 14 hours. The mixture was 
5 cooled to room temperature, filtered, and concentrated. 
The residue was purified by flash chromatography (Si0 2 , 
MeOH-EtOAc 0:1 to 1:9) to give 1.78 g (43%) of light 
yellow oil, which was characterized spectroscopically. 
ff-(3-Bromopropyl)acetoacetamide (1.20 g) was also 
10 recovered. 

1, 4-Dibydro-s-{tf- [3- <i, a , 3 , 4-tetrahydroi«oguinolin-2- 
yl) propyl] }carboxamido-3-*ethoxycarbonyl-2 , 6-dimethyl- 
4- (4-nitrophenyl) pyridine hydrochloride hydrate (59). 
15 This compound was prepared according to Method A. N-[3- 
(1,2,3, 4-Tetrahydroisoguinolin-2-yl) propyl jacetoacetamide 
(1.78 g, 6.48 mmol, 1.00 equiv), methyl 3-aminocrotonate 
(924 mg, 7.77 mmol, 1.20 equiv) and 4-nitrobenzaldehyde 
(1.18 g, 7.77 mmol, 1.20 equiv) were stirred together in 
20 2-propanol (50 mL) at reflux for 68 hours under argon. 
After removal of the solvent, the residue was purified by 
flash chromatography (Si0 2 , MeOH-EtOAc 1:9) to afford 824 
mg (25%) of yellow solid, which was characterized 
spectroscopically. This product was dissolved in CHjClj 
25 (10 mL) and a solution of HC1 in ether (l.o M, 2.3 mL, 
1.4 equiv) was added. After removal of the solvents, the 
residue was dissolved in CHjClj (5 mL) and added dropwise 
to ether (30 mL) with swirling to give, after filtration, 
690 mg of yellow solid: m.p. 145-146 »C; Anal. Calcd. 
30 for C^H^cyHCl-O^S HjO: C, 61.65; H, 6.19; N, 10.27. 
Found: C, 61.82; H, 6.15; N, 10.15. 

EXAMPLE 60 

3 5 5-caxboxamido-l , 4-dihydro-2 , «-dimethyl-4- (4-nitrophenyl) - 
3-{M-[3-(4 -pheny lpiper idin-l-y 1 ) propyl ] > oarboxamido- 
pyrldine (60). This compound was prepared according to 
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£3©thod 3. The suspension of 5°carboxaaido=l,4°dihydro~ 
2 , 6-diaethyl°2 , 6=diaethyl~4=* (4=nitrophenyl) pyridine~3= 
carboxylic acid (so ag, 0.28 aaol) and l-(3- 
diaethylaainopropyl) ~3~ethylcarbcdiiaide hydrochloride 
S (59 ag, 0.31 aaol) in is saL of C^C^ was stirred at 0°C 
for 20 ain. To this suspension was added ta© solution of 
3=(4=>ph©nylpiperidin~l=yl)propylaaine (68 ag, 0.473 aaol) 
in 2 aL of CS^Clg. The aixture was stirred at r.t. for 3 
days. The aiseture was washed with water (2 k io aL) 

10 followed by saturated brine (10 aL) . after drying with 
MagSO^ and removal of solvent, a yellowish oil was 
obtained, whieh was charged to sio 2 prep-TLC and ©luted 
with CHeij/MeOH/lflHj (2M in E3eOH) aiscture (ratio=90s8s4) „ 
She desired product was collected and precipitated froa 

15 GSSjClj/g^O to afford 27 ag (18S yield) of yellowish 
powder? n.p. 100=105 °C; Calcd for C^ys^oj/^Os c 
65.58, H 6.93, B 13.19; Founds C 65.94, 28 6.53, B 12.81. 

SmZPLS SI 

20 

8-CQ8bflBQDite-& ff <l°Sife^g®=2„ @=diaofe&yl=<\= CS-aiftsoffboaffa.) ° 
3= {£j- £ 3= fi 4 , <J =££]?&oay ls»igor&€£a=a=72, J 920973, 3 > ©agk@saaid®~ 
@>7S&<a&ao c«4). This eospound was prepares according to 
Method B. 5=Carbo2saai(So°3° (2°cyanoetho2sy) carbonyl-l , 4- 

25 dihydro~2,6°dia@thyl°4~(3°nitrophenyl) pyridine was 
prepared by ref luring the solution of 3=aainoerotonaaide 
(3.696 g, 36.9 amol) , 3=nitrobenzaldehyde (5.576 g, 36.9 
aaol) and 2°eyanoethyl acetoacetate (2.864 g, is. 5 aaol) 
in 100 aL of EtOH for 48 hrs. After work up, the reaction 

30 sisstur© was purified by chromatography (Si0 2 , KeOHs CHC1 S , 
10S9O) to give a yellow oil (4.762 g, 69. 5% yield). The 
cyanoethyl ester (2.90 g, 7.83 aaol) thus prepared was 
hydrolysed by 2B KOH anfi 5=carbo2£aaido~l,4=dihydre=2,6- 
diaethyl~4= (3°nitrophenyl) pyridine~3=carboxylic acid 

35 (1.S32 g,65.7S yield) was obtained as a bright yellow 
powder. 
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A suspension of 5-carboxaaido-l,4-dihydro-2,6- 
diaethyl-4- (3-nitrophenyl)pyridine-3-carboxylic acid (136 
ag, 0.429 aaol), l-(3-diaethylaainopropyl)=3- 
ethylcarbodiiaide hydrochloride (82 ag, 0.429 aaol) and 
5 3=(4,4=diphenylpiperidin-l-yl)propylaaine (126 ag, 0.429 
aaol) in 15 aL of C^cij was stirred at refluxing 
conditions overnight. The aixture was washed with water 
(2 « 10 aL) and brine (10 bjL) . After drying with Wa 2 S0 4 
and removal of solvent, a yellowish oil was obtained, 

10 which was charged to Si0 2 prep-TLC and eluted with 
CHCl 3 /J3eOH/MH 3 (2M in UeOE) aiscture (ratio=90s8s4) . The 
desired product was collected and precipitated froa 
CSijC^/EtjO to afford 59 ag (23% yield) of yellowish 
powders M.p. 144-148 °C; Calcd for C^H^jO^/^O; C 

15 69.23, H 6.72, W 11.52? Founds C 69.16, H 6.25, W 11.32. 

exaezple 62 

S~eagfeasaaiLa®=s,«, 4~<ai&ySr@°2<, G°<si&nofe&y2.°.a° Ct>~aifcE©p&oay2.J ° 
20 S= 1 a- i S • ( <i -pfcoay Ipiposiflia- 2. =y X 5) 95097! 3 » ©ar&@saa£<a©= 
93?i&iao This coapound was prepared according to 

Method So The suspension of 5-earbo2jaaide-l,4-dihydro= 
2 , 6-diaethyl°4- ( 3 -nitr ©phenyl) pyridine°3°earboxylie acid 
(136 ag, 0.429 aaol) , l°(3=diaethylaainopropyl)°3= 
25 ethylcarbodiiaide hydrochloride (82 ag, 0.429 aaol) and 
3=(4-phenylpiperidin»l°yl)propylaaine (94 ag, 0.429 
aaol) in 15 aL ©f eUgCl 2 was stirred at refluxing 
conditions overnight. The aisfture was washed with water 
(2 x 10 aL) and brine (10 aL) . After drying with 8Ja 2 S0 4 
30 and reaoval of solvent, a yellowish oil was obtained, 
which was charged to Si0 2 prep-TLC and eluted with 
CHCl g /K!eOH/S«H 3 (2M in MeOH) aixture (ratio=90s8s4) . The 
desired product was collected and precipitated froa 
CH^/S^O to afford 75 ag (33% yield) of yellowish 
35 powders £3. p. 92-96 «c; Calcd for C^B^o* 03 /4B^0: C 
65.58, H 6.93, N 13.19; Founds C 65.96, H 6.54, N 13.04. 
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EXAMPLE 63 

]?l^y2Lpip<»£aia-&=yi) psegtgll >eae6asoaifl©° 1 8 ^ S 9 (Sj^aeiL&ya.- 
5 g>yg£<3£®o (J@3So This coapound Has prepared according to 
Method Bo 5- (2-Cyanoethoxy) carbonyl-1 9 4-dihydro-6~ 
aothyl-4- (4-nitrophenyl) -[2 , 3 , d]uracilylpyridine was 
prepared by refluxing the solution of 4 -amino °2, 6- 
dihydroxypyriaidine (820 ag, 6o40 aaol) , 4- 

10 nitrobensaldehyde (973 ag, 6.40 aaol) and 2-cyanoethyl 
acetoacetate (l«'00 g, So 40 aaol) in 100 aL of 2-propanol 
for 72 hrso The product, a white precipitate, was 
collected by filtration, washed with 10 aL of cold 2- 
propanoic 10 aL of cold EleOH, then dried Aa V-flcao to give 

15 lo!9 g (46 o 8$ yield) of white powder . The cyanoethyl 
ester (500 ag, lo26 aaol) thus prepared was hydro lysed by 
28J KOH and 1 , 4-dihydro-6-aethyl-4- (4-nitrophenyl) - 
[2,3,d]uracilylpyridine-5«carbo3Qflie acid (255 ag, 58.8% 
yield) was obtained a© a yellowish powder • 

20 

& suspension of 1 , 4 -dihydro-6~aethy 1-4 - ( 4 - 
nitrophenyl) ~[2 , 3 ,d]uracilylpyridine-5-carboxylie acid 
(100 ag, 0o30 aaol), l-(3-diaethylaainopropyl) -3- 
ethylcarbodiiaid® hydrochloride (58 ag, 0 o 30 aaol) and 3- 

25 (4-phenylpiperidin-l~yl)propylaaine (66 ag, 0o30 aaol) in 
40 aL of CSSjClg was ©tirred at r«to for 48 hrs e The 
ai^sture was washed with water (2 « 10 aL) , followed by 
washed with 10% &3aHCO s (10 aL) . After drying with £3g£0 6 
and reaoval of solvent , a yellowish oil was obtained, 

30 which was purified by chroaatography (Si0 2 , KleOHs CHC1 3 , 
10s90)o The product was precipitated froa CHjCl^/S^O to 
afford 21 ag (135 yield) of yellowish powders Mop„ 202- 
205 @ C,° Calcd for ^fiJUJ^t C 63o95, H 5o92, W 15o43,° 
Founds C 63.71, 53 5.71, H 15o30o 

35 

SAMPLE 64 
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2.0 0°®iaya5?@<=s=Dofeaya.=<i= <j4=jaitr©phosiy2.]> «=§=^sa=|3=» j-o, <j= 
<3i$&osi^2,jp»A5>og£<3£s>°&°s'2.2i propyl! }§Qgfe@SQnia@ = 
£2,t)<,<a3«sga®ia]plpyriaiao JSOJo This compound was prepared 
according to Method B. The suspension of l,4=-dihydro=6° 
5 aethyl~4-(4°nitrophenyl)~[2,3,d]uracilylpyridine=-5~ 
carboxylic acid (100 ag, 0.30 aaol) , l=(3~ 
diaethylaainopropyl ) =3 -ethylcasrbodiiaide hydrochloride 
(58 ag, 0,30 aaol) and 3~(4,4=diphenylpiperidin~l~ 
yl)propylaaine (86 ag, 0.30 aaol) in 50 aL of CHjCl 2 Has 
10 stirred at r.t. for 48 hrs. The mixture was washed with 
water (2 x 10 aL)and 105 MaHCO s (lOmL) . After drying 
with MgS0 4 and reaoval of solvent, a yellowish oil was 
obtained, which was purified by chroaatography (Sio 2 , 
KeOHs CHC1 3 , 10:90). The product was precipitated froa 
15 CH2Cl 2 /St 2 o to afford 25 ag (13S yield) of yellowish 
powder? £3.p. 184-186 9 C,° Calcd for e^S^M^o^s C 65.05, 
H 5.46, H 12.64? Pounds C 65.43, H 5.69, R 12.21. 

EXAMPLE 65 

20 

(94) o This compound was prepared according Method 3 froa 
25 86.8 ag of 2~(furan=3~yl)=i,4=dihydro~3~(iaidasol~l= 
yl ) car bony l°5=aethoxy car bony l~6=aethy 1 ~4 = (4~ 
nitro)phenylpyridine (0.200 aaol) and 65.5 ag of l~(3- 
aainopropyl) =4=phenylpiperidine (0.300 aaol) in 3 aL of 
dry THF. The crude product was chroaatographed on 100 g 
30 of silica (gradient elutiom 5% to 20$ MeOH-StOAc) to 
give no ag of 2°(furan-3°yl)=i 5 4-dihydro°5- 
aethoxycarbonyl-6=aethyl=4°(4-nitrophenyl)=5°{W=[3-(4= 
phenylpiperidin=i=yl) propyl] }carboseaaidopyridine as a 
yellow foaay solid (94%). The free base (98 ag) was 
35 dissolved in 0.5 aL of dichloroaethane and added to l aL 
of 1 £3 HC1 in ether. The precipitate was collected, 
washed with 5 aL of ether, and dried to give a yellow 
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powder: np 205-210 °c (decomp.); Anal. Calcd for 

CnH^N^.HCl.1.2 HjO: C, 61.67; H, 6.18; N, 8.72. 
Found: C, 61.53; H, 5.71; N, 9.01. 

5 EXAMPLE 66 



5-Carboxamido-2-(furan-3-yl)-i,4^ihydro-6-methyl-4-<4- 
nitro)phenyl-3-{H-[n-phenyl»ethyl)piperidin-4- 
yl)>oarboxamidopyridine hydrochloride hydrate (66). This 
10 compound was prepared according to Method B from 50.0 mg 
of 5-carboxamido-2- (f uran-3-yl) -l ,4-dihydro-3-( imidazol- 
1-yl) carbonyl-6-methyl-4- (4-nitro) phenylpyridine ( 0 . 115 
mmol) and 32.9 mg of N-benzyl-4-aminopiperidine (0.173 
mmol) in 3 mL of dry THF. The crude product was 
15 chromatographed on 100 g of silica (EtOAc) to give 56 mg 
of the free base (87%) as a yellow foamy solid. The free 
base (45 mg) was dissolved in 2 mL of dichloromethane and 
added to 3 mL of 0.33 M HC1 in ether. The precipitate 
was collected, washed with 5 mL of ether, and dried to 
20 give a yellow powder: mp 210-215 °c (decomp.); Anal. Calcd 
for C^HjjN^.HCI.HjO: C, 60.93; H, 5.77; N, 9.17. Pound: 
C, 60.93; H, 5.35; N, 9.07. 



EXAMPLE 67 

25 

S-Carboxamid©-2- (f uran-3-yl) -l,4-aihydro-6-aathyl-3-{H- 
[ 3- ( 6 , 7 -dime t boxy- 1, 2 , 3 , 4-tetrahydroieoquinolin-a- 

yl) propyl) ])oarboxamido-4-(4-nitro)phenylpyridiae 
hydrochloride hydrate (67). This compound was prepared 
30 according to Method B from 51.1 mg of 5-carboxamido-2- 

(furan-3-yl)-i,4-dihydro-3-(imidazol-l-yl)carbonyl-6- 
methyl-4- (4-nitro) phenylpyridine (0.118 mmol) and 38.3 mg 
of 2- (3-aminopropyl) -1, 2 , 3 , 4-tetrahydro-6 , 7- 
dimethoxyisoquinoline (0.153 mmol) in 3 mL of dry THF. 
35 The crude product was chromatographed on 100 g of silica 
(gradient elution: 5% to 15% MeOH-EtOAc) to give the free 
base as a yellow foamy solid (71%). The free base (50 
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mg) was dissolved in 2 mL of dichloromethane and added to 
3 mL of 0.33 M HC1 in ether. The precipitate was 
collected, washed with 5 mL of ether, and dried to give 
a yellow powder: mp 211-221 °C (decomp. ) ; 
5 Anal. Calcd for CjjH^Oj.HCI.O.SHjO: C, 59.86; H, 5.78; N, 
8.46. Found: C, 59.96; H, 5.57; N, 8.45. 

EXAMPLE 68 

10 2-Cyanoathyl 3-Oxohexanoate. A mixture of ethyl 3- 
oxohexanoate (33.7 mmol) and 3-hydroxypropionitrile (28.1 
mmol) were placed in a round bottom flask (magnetically 
stirred) equipped with a short distillation path. The 
resulting mixture was gradually heated to 180-205 °C in an 

15 oil bath. The distillate was collected. The mixture was 
then cooled to room temperature and the residue was 
distilled under reduced pressure to give 2-cyanoethyl 3- 
oxohexanoate. 

20 l , 4 -Dinydro-5-me thoxyearbony 1-6-methy 1-4 - ( 4 -nitropheny 1 ) - 
2-propylpyridine-3-oarboxylio Acid. A mixture of 2- 
cyanoethyl 3-oxohexanoate (11.9 mmol), methyl 3- 
aminocrotonate (11.9 mmol), and 4-nitrobenzaldehyde in 25 
mL of isopropanol were heated at reflux temperature for 
25 16 h, cooled, and the solvent was removed under reduced 
pressure. The residue was dissolved in 15 mL of dioxane 
(slightly warmed with a heat gun to dissolve the product) 
and 626 mg of NaOH in 15 mL of water was added to the 
reaction mixture. After 0.5 hrs, the maroon solution was 
30 concentrated to a small volume under reduced pressure, 
partitioned between 50 mL of water and 50 mL of ethyl 
acetate, separated, and the aqueous solution was washed 
with 2 X 20 mL of ethyl acetate. The aqueous extract was 
acidified with concentrated HC1 (pH ■= 2), and the 
35 precipitated oil was extracted with ethyl acetate (2 X 40 
mL). The combined organic extracts were dried (MgSOJ , 
and the solvent was removed in vacuo to give the desired 
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product as a foamy yellow solid. The acid was used in the 
next step without further purification. 

5 J4~aiLfeg@8pae®yi~a~i^®gy2.pyg4a£aoo A solution of 1,4- 
dihydro~5-aethoxyearbenyl~6=8ethyl<=4~ (4=nitro) phenyl=2- 
propylpyridine=3°carboxylie acid (2.89 aaol) and 
earbonyldiiaidazole (3.75 aaol) in 20 aL of anhydrous TKF 
are stirred at room temperature for 12 hours? solvent was 
10 removed in vacuo , and the crude product was chroaato- 
graphed on silica. The coluan was eluted with EJeOH-EtOc 
to give the title coapound as a yellow oily solid. 

15 3° <L®° t<L, 0^igaaaya@>igor&dia°3.=y2. 1 pr@pyl J ©asbesaaiia® ) ~ 
8=&g@gvagS?s&aiao «@®Jo A solution of 3°(imidazol~l~ 
yl) ear bony l~5=methyoxycarbonyl°6=»aethy 1 = 4 = (4 = 
nitro)phenyl-2=propylpyridine (0.456 aaol) and l-(3- 
asinopropyl)=4,4=diphenylpiperidine (1.06 aaol) in 5 aL 
20. of dry TEW are heated at reflux teaperature for 19 hrs, 
cooled to rooa temperature. The solvent was removed in 
vacuo and the crude product is chroaategraphed on 50 g of 
silica packed with 50 KteOH-StOAc. The coluan was eluted 
with E3®OH»StOAc'to afford the title compound as a yellow 
25 foaay solid. To this product was added HC1 in ether (l 
E2) in a ainimum amount ©f ethyl acetate. The precipitate 
was collected, washed with ether (2 3C 5 aL) , and dried to 
give the hydrochloride salt as a yellow powder, which was 
characterised spectroscopically. The fumarate salt was 
30 prepared by mixing fumaric acid (8.7 ag, 0.0749 aaol) and 
the free base (0.0749 amol) in 2 aL of isi acetone=water. 
The product was purified by recrystallisation. 

69 



8p8»»inofeayl=»«»Ci-osoaop<;yS.)«"i ff s=fi£©jjQao-<j,««»fli©aoo 
earbonyldiiaidazole (71.7 g, 0.442 aol) was added 
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portionwise to a stirred solution of heptanoic acid 
(0<,402 aol) in 300 sL of dry dichloroaethane 0 The 
resulting aixtur© was stirred at room temperature for 2 
hours o & solution of pyridine (35 0 B aL, 0*442 aol) and 
5 E3eldrua's acid (S3o7 g, 0o442 aol) in 150 aL of dry 
dichloroaethane Her® added over a period of 2 hours to 
the reaction mixture <> The reaction aixture was stirred 
for IS hours, quenched with 400 aL of 2 8? HC1 (bubbling) , 
separated , washed sequentially with 2 x 400 aL 2 KT HC1, 
10 brine (400 aL) , dri@d (E3gSO & ) , and th© solvent was reaoved 
in vacuo to give the title compound as aviscous oilo The 
crude product was used in the next step after spectral 
characterisation • 

15 2=eyaa©ofefoyl 3=©s®aosi@Qfeos & aixture of 2,2-disethyl-5- 
(l-oxoheptyl)-l,3-dioxane-4,<5-dione (29 o 4 aaol) and 3- 
hydroxypropionitril© (4o48 g, 63 o 0 aaol) in 25 aL of dry 
toluene wer© heated at reflux teaperature for 1 houro The 
solvent* ^a® reaoved in vacuo, and the residue was 

20 ehroaatographed on ©iliea gel to give the title compound 
as a viscous oil, which was used in the next step after 
spectral characterisation • 

25 ®ife2?©>p&oa^igysiaiLao«S°®Qg6©2yli@ q®£@o & aixture of 2- 
cyanoethyl 3~©x©@ctan©at(D (lloS aaol) , aethyl 3= 
aainocrotonat© (llofl saol), and 4-nitrobensaldehyde in 25 
aL of isopropanol ar© hcuated at reflux teaperature for 15 
h, e©@led, and th® ©olvcunt is reaoved under reduced 

30 • pressure . Th© residue is dissolved in 15 aL of dioxane 
and <S26 ag ©f mom in IS aL of water is added to the 
reaction aixture o After 0o5 hr, the solution is 
concentrated to a s@all voluae under reduced pressure, 
partitioned between 50 aL ©f water and 50 aL of ethyl 

35 acetate, separated, and the agueous solution is washed 
with 2 X 20 aL ©f ethyl acetate □ Th© organic solutions 
are discarded • The aqueous extract is acidified with 
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concentrated HCl (pH « 2), and the precipitated oil is 
extracted trith ethyl acetate (2 X 40 aL) o The coabined 
organic extracts ©re dried (£2g$0 4 ) 9 and the solvent is 
reaoved in vacuo to give a residue, nhieh is 
5 characterised spectroscopically 0 

solution of 2-hexyl-l „ 4-dihydro°5-aethoscycarbony 1-6- 
10 aethyl«4-(4-nitro)phenylpyridine-3-carbo2gylic acid (2o89 
aaol) and earbonyldiiaidasole (3o75 aaol) in 20 aL of 
anhydrous THF is stirred at rooa temperature for 12 hrs« 
The solvent is reaoved in vacuo 9 and the crude product is 
ehroaatographed on silica and characterised 
15 ®pectr©scopically 0 

aite® J g)&oayi«s - W~ ( d o <l-a&]?koayap&pogAa£a«a~ya ) jp>g»@g>- 
ya»©Q3?^@SQQM@^iaiao This eoapound is prepared 

20 according to Method Bo A solution of 2-hexyl-l,4- 
dihydr©-3- (iaidasol-l-yl) earbonyl-5-aetho2sycarbonyl-<S- 
aethyl-4-(4-nitro)phenylpyridine (0 o 456 aaol) and 1«(3- 
aainopropyl)-4,4-diphenylpiperidine (loOfi aaol) in 5 aL 
of dry TW are heated at reflux teaperature for 19 hrs 

25 and then cooled to rooa teaperature 0 The solvent is 
reaoved in vacuo o The crude product is purified by flash 
chroaatography and characterised spectroscopically 0 The 
hydrochloride salt is prepared by addition of HCl in 
ether (1 EI) to the free base in a ainiaua aaount of ethyl 

30 acetate c The precipitate is collected, cashed trith ether 
(2 S-5 aL),- dried, and purified by recrystallisationo 
The fuaarate salt is prepared by aixing fuaaric acid (8„7 
ag„ 9 0 0749 aaol) and the free base (0*074$ aaol) in 2 aL 
of 1 si* acetone-Hater* The product is purified by 

35 recrystallisationo 



EXAMPLE 70 
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2>,<i°®iSfliySs@-<Q~ fld-Got&y l@sypfooayi } «g«ni®fe&i@sy<sa£fe>@si^a=(5» 
nofctey2*-2«9g©pylp3fs?ifliao-S-eae&osylie a@i&o A aissture of 
2 -cy anoethy 1 3 -oxohe&ano© te ( 1 1 0 9 aao 1 ) , aethy 1 3 - 
aainocrotonate (lloS asol) , and 4-aetho2sybensaldehyde in 
5 25 aL of isopropanol is heated at refluss temperature for 
16 h Q cooled 9 and the solvent is removed under reduced 
pressure o The residue is dissolved in 15 aL of dioxane 
and 626 ag of BJaOH in 15 aL of water is added to the 
reaction aixtureo After 0,5 hrs, the solution is 

10 concentrated to a saall voluae under reduced pressure, 
partitioned between 50 aL of water and 50 aL of ethyl 
acetate 9 separated , and the aqueous solution is trashed 
with 2 X 20 aL of ethyl acetate . The organic solutions 
are discarded . The aqueous eactract is acidified with 

15 concentrated HC1 (?H ° 2), and the precipitated oil is 
extracted with ethyl acetate (2 X 40 aL) . The coabined 
organic extracts are dried (MgSO^) , and the solvent is 
reaoved in vacuo to give a residue, which is 
characterised spectroscopically 0 

20 

Dotfc@sy@asfe@2ay 21=4 ° J <s °aofek@sy j> paoay l«««o<Dfeay Xpygiaiao • A 
solution of 1 , 4-dihydro-4- (4~aethyloxyphenyl) °5° 
aethoxycar&onyl»6°aethyl°2«propylpyridine«3«carboxylic 
25 acid: (2o®9 aaol) and carbonyldiiaidasole (3*75 aaol) in 
20 aL of anhydrous TRF. are stirred at rooa teaperature 
for 12 too The solvent is reaoved in vacuo « The 
product is purified by flash chromatography and 
characterised ©peetroscopically 0 

30 

a=psopy2pys?i«iao J7§). This coapound is prepared 
according to Method Bo & solution of l,4-dihydro-3~ 
35 (iaidasol-l-yl) earbonyl-5~aethoxycarbonyl-4« (4« 
aetho3cy)phenyl«6»aethyl»2-propylpyridine (0o 456 aaol) and 
l-(3«aainopropyl)«4^-diphenylpiperidine (l o 06 aaol) in 
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5 ®L of dry THF is heated at reflux tesperature for 19 
hr® 0 The solvent is removed in vacuo o The crude product 
is purified by flash chromatography and characterised 
©pectroscopicallyo The hydrochloride ©alt is prepared by 
5 addition of S3C1 in ether (1 E3) to the free base in a 
ainimu® aaount of ethyl acetate o The precipitate is 
collected, Hashed nith ether (2X5 aL) 9 dried, and 
purified by recrystallisation<> The fusarate ©alt is 
prepared by aiding fuaaric acid (8*7 ®g, 0o0749 ®aol) and 
10 the free base (0 O 0?49 es&o!) in 2 aL of Isl acetone~Hater 0 
The product is purified by recrystallisationo 

mmPLE 7i 

nofe&y5L°2°gs®g^ag^iia£ao°l)-©^]b@sy2,iL® a®Mo h ©isrture of 
2 -cyanoethy 1 3 -oxohexanoate ( 11 0 9 wlo! ) Q methyl 3 - 
a&inocrotonate (llof @aol) 9 and <8~chlorobensaldehyde in 
25 ®L @f isopropanol is heated at reflux temperature for 

20 IS foe cooled g and the solvent is removed under reduced 
pressure o The residue is dissolved in 15 ®L of diossane 
and 626 ©g of BSaOH in 15 ®L of ^ater is added to the 
reaction ©i^stureo Mter 0o5 hrs, the solution is 
concentrated to a saall voluae under reduced pressure B 

25 partitioned between 50 &L of Hater and 50 sL of ethyl 
acetate 0 separated 0 and the aqueous solution is Hashed 
nith 2 3C 20 bL of Qthyl acetate <> The organic solutions 
are discarded <, The aqueous extract is acidified nith 
concentrated S3C1 (pH ° f and the precipitated oil is 

30 esstracted nith ethyl acetate (2 3C 40 aL) o The combined 
organic esstraets are dried (ESgSO^) 9 and the solvent is 
removed in vacuo to give a residue 9 Hhieh is 
characterised spectroscopically 0 

8«nofe&®^@Qgtoaya«S=^fcfe5i«8«pg©9yl5ygiaiaoo A solution 
of 4- (4-chlorophenyl) °1 , 4°dihydro«5«©etho2sycarbonyl°S- 
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methyl-2-propylpyridine~3~carboxylic acid (2q89 mmol) and 
carbonyldiimidasole (3*75 mmol) in 20 ML of anhydrous THF 
is stirred at room temperature for 12 hr©o The solvent 
is removed in vacuo 0 The product is purified by flash 
5 chromatography and characterised spectroscopicallyo 

&@s3oaia®=a»i?e@9y2sysiaiaao o This compound is 

10 prepared according to Method Bo A solution of 4- (4- 
chlorophenyl) -l # 4-dihydro=3~ (imidasol-l-yl) carbonyl-5- 
methoxycarbonyl-6~methyl-2~propylpyridine (0 • 4 5S mmol ) 
and l°(3-aminopropyl)«4,4~diphenylpiperidine (l o 0S mmol) 
in 5 ML of dry THF is heated at ref lux temperature for 19 
15 hrSo The solvent is removed in vacuo • The crude product 
is purified by flash chromatography and characterised 
spectroscopicallyo The hydrochloride salt is prepared by 
addition of HC1 in ether (l U) to the free base in a 
minimum amount of ethyl acetate . The precipitate is 
20 collected,, cashed with ether (2X5 mL) Q dried, and 
purified by recrystallisation* The fumarate ©alt is 
prepared by mixing fumaric acid (8o7 ag, 0*0749 mmol) and 
the free base (O<,0749 mmol) in 2 mL of Isl acetone-uater » 
The product is purified by recrystallizationo 

25 

SOfc£3PLE 72 

30 missture of 2-cyanoethyl 3-oxohexanoate (11<,9 mmol), 
©ethyl 3 -aminocrotonate ( 11 0 9 mmol ) 0 and 4 - 
methylbensaldehyde in 25 mL of isopropanol are heated at 
reflux temperature for IS h, cooled, and the solvent is 
removed under reduced pressure . The residue is dissolved 

35 in 15 mL of dioxan© and (526 mg of MaOH in 15 mL of water 
is added to the reaction mixture • After 0 o 5 hrs, the 
solution is concentrated to a small volume under reduced 
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pressure, partitioned between 50 aL of water and 50 aL of 
ethyl acetate, separated, and the aqueous solution is 
washed with 2 X 20 aL of ethyl acetate. The organic 
solutions are discarded. The ©gueous extract is 
5 acidified with concentrated HC1 (pH «= 2), and the 
precipitated oil is extracted with ethyl acetate (2 X 40 
aL) , ThQ combined organic extracts are dried (£3gS0 4 ) , and 
the solvent is removed in vacuo to give a residue, which 
is characterised spectroscopically. 

10 

S,,4-MI&ydr®=>3<= l&®&&&n@l~2>~$ll ©arb©2ay2.=§<=B®fefo@2v@arb©ayi= 
S=Dofehya=<i= S<j=aofe^l^oayas °2=>gr@£ $1®$sI&&®q 0 & solution 
of 1, 4~dihydr©=5~aethoxyearbonyl°6=aethyl~4°(4~ 
Bethyl)phenyl=2~prepylpyridine~3~earb©xylic acid (2.89 
15 saol) and earbonyldiimidasole (3.75 amol) in 20 aL of 
anhydrous THF is stirred at room temperature for 12 hrs. 
The solvent is reaoved in vacuo. The product is purified 
by flash chromatography and characterised 
speetr oscop ica 1 ly . 

20 

&o 4°®&&^<as® = s=notk@2^@ar&@a^i~<3=>nofe&2p2,<=4=> 4° 
nofej^&^Eaofoig'&D W° «§° «4, 4-&$.®Uo®$l®&®o S t&& m ~2,~ 
$1$ ®s©®%1]) J) @Qs3^@sania®°§=gg®pyig^g>i^ij a o J „ This 

compound is prepared according to Method B.- & solution 
25 ©f i f 4<=dihydr©°3° (imidasol°i=yl) earbonyl=5~ 

EJ®thoxycarbonyl°6°methyl=»4~(4~aethylphenyl) =2 = 
propylpyridine (0.456 aaol) and l=(3~aainopropyl)-4,4~ 
diphenylpiperidine (1.06 aaol) in 5 aL of dry THF is 
heated at reflux teaperature for 19 hrs. The solvent is 

30 removed in vacuo. The crude product is purified by flash 
chromatography and characterised spectroscopically. The 
hydrochloride . salt is prepared by addition of ECl in 
ether (1 EJ) to the free base in a ainiaua aaount of ethyl 
acetate. The precipitate is collected, washed with ether 

35 (2 3S 5 aL) , dried, and purified by recrystallisation. 
The fuaarat© salt is prepared by mixing fumaric acid (8.7 
ag, 0.0749 aaol) and the free base (0.0749 aaol) in 2 aL 
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of 1:1 acetone-water. The product is purified by 
recrystallization. 

EXAMPLE 73 

5 

2-Ethyl-i, 4-dihydro-3- ( imidaaol-l-yi) carbonyl-5- 
methoxyoarbonyl-e-methyl-4- ( 4-nitro) phenylpyridine . a 

solution of 1.00 g of 2-ethyl-l,4-dihydro-5- 
methoxycarbonyl-6-methyl-4-(4-methylphenyl)pyridine-3- 

10 carboxylic acid (2.89 mmol) and 609 mg of 
carbonyldiimidazole (3.75 nmol) in 20 mL of anhydrous THF 
were stirred at room temperature for 12 hrs. The solvent 
was removed in vacuo, and the crude product was 
chromatographed on 200 g of silica packed with 1% MeOH- 

15 EtOAc. The column was eluted with 1% (0.5 L), 2%, (0.5 
L), and 3% (l L) MeOH-EtOAc to give 350 mg (31%) of 
yellow oily solid, which was characterized 
spectroscopically. 

20 2-»thyl-i,4-dibydro-5-methoxycarbonyl-«-methyl-4-(4- 
nitro) phanyl-3- (H- (3- (4, 4-diphanylpiparidia-i- 

yl) propyl) ) carboxamidopyridiiia (73). This compound was 
prepared according to Method B. A solution of 181 mg of 
2-ethyl-l,4-dihydro-3-(imidazol-l-yl)carbonyl-5- 

25 methoxycarbonyl-6-methyl-4- (4-nitro) phenylpyridine (0.456 
mmol) and 300 mg of l-(3-aminopropyl)-4,4- 
diphenylpiperidine (1.06 mmol) in 5 mL of dry THF was 
heated at reflux temperature for 19 hrs and then cooled 
to room temperature. The solvent was removed in vacuo 

30 and the crude product was chromatographed on 50 g of 
silica packed with 5% MeOH-EtOAc. The column was eluted 
with 0.5 L of 10% and 0.5 L of 15% MeOH-EtOAc to afford 
270 mg (95%) of yellow foamy solid, which was 
characterized spectroscopically. To a solution of this 

35 free base (124 mg) in EtOAc (0.5 mL) was added HC1 in 
ether (1 mL, 1 M) . The precipitate was collected, washed 
with ether (2 X 5 mL) , and dried to give a yellow powder: 
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ap 240=245 °C (decoap.); Anal. Calcd for CjjH^Oj.HCI.I^Os 
C, 65.62? H, 6.70; W, 8.27. Founds C, 65.57; H, 6.49? N, 
8.31. 

5 EXAMPLE 74 

yiHoas^oscsEiiflo^ysiaiao ayteoealoffiflo ayteafeo (?<aj. This 
10 eoapeund was prepared according to Method B from 97.4 ag 
of 2~ethyl°l, 4=dihydro~3~ (iaidazol°l°yl) carbonyl-5- 
®ethoxycarbonyl°6°aethyl~4~ (4=nitro)phenylpyridine (0.246 
aaol) aaol) and 80.7 ag of l°(3~aainopropyl)=4° 
phenylpiperidine (0.369 aaol) in 3 aL of dry THF. The 
15 crude product was chroaatcgraphed on 100 g of silica 
(gradient elutions 55 to 25$ £3eOH=EtOAc) to give 128 ag 
(95S) of foaay yellow solid. This free base (45 ag) was 
dissolved in 2 aL of dichloroaethane and added to 3 aL of 
0.33 E3 SiCl in ether. The precipitate was collected, 
20 washed with 5 ®L of ether, and dried to give a yellow 
powders @p 209=214 8 C (decoap.)? Anal. Calcd for 
^HjjgM^Oj.HCl.S^Os C, 61.94? E„ 6.87? M, 9.32. Founds C, 
62.14? ES, 6.37? &?, 9.39. 

25 5S3CAMPLS 75 

$l)@Qgte@£2Dn&&©®$sM$&o fejtoeteiao (5?§K This coapound 
30 was prepared according to Method 8 froa 63.1 ag of 2= 
®thyl°l, 4=dihydro=3= ( iaidazol~i=yi) earbonyl~5~ 
aetho2£ycarbonyl=6°aethyl=4° ( 4°nitro) phenylpyridine ( 0 . 159 
aaol) and 45.4 ag of M~benzyl~4~aainopiperidine (0.239 
aaol) in 3 aL of dry THF. The crude product was 
35 ehroaatographed on 100 g of silica (gradient elutions 1% 
to 2% E3eOH=EtOAc) to give 56 ag (87%) of foaay yellow 
solid (87%). This free base (50 ag) was dissolved in 0.5 



WO 94/22829 



PCT/US94/038S2 



292 

aL of dichloroaethane and added to 3 aL of 0.33 H SiCl in 
ether. The precipitate Has collected, washed with 5 aL 
of ether, and dried to give a yellow powders ap 221-224 
°C (decoap.); Anal. Calcd for C^H^^Oj.HCls C, 62.75? H, 
5 6.36; W, 10.09. Founds C, 62.47; H, 6.06; H, 9.94. 

EXAMPLE 76 

g=@a»b@2an&<a@=s =ot&y i=a „ <\ ~&i&$&g@~$ = <jn= c t> ~ « a. * a , s „ <a - 

10 feofesaky&g©-^ ^~<Si!oofe&©2y&o@^£s@a&33=g~yij propyl J ) ©ar= 
bssaBid©=>6=oofeayl=»<j= ( <J=iaiLfc5?@ J phoayipyrifiiaa ^@§&l@siSo 
fcyteafeo (78) . This eoapound was prepared according to 
Method S froa 64.3 ag of 5=carbo2faaido~2°ethyl~l,4- 
diaydro=3= ( iaidasel=l=yl ) carbonyl~6=aethyl~4 - (4= 

15 nitro)phenylpyridine (0.162 aaol) and 69.9 ag of 2- (3= 
aainopropyl) -6 , 7~diaeth02iy=l ,2,3, 4~tetrahydrois©guinoline 
(0.243 aaol) in 3 aL of dry THF. The crude product was 
chroaatographed on 100 g of silica (gradient elutions 5% 
to 155 MeOH=ltO&e) to give 67 ag (71$) of foaay yellow 

20 solid. This free base (50 ag) was dissolved in 0.5 aL of 
dichloroaethane and added to 3 aL of 0.33 U HC1 in ether. 
The precipitate was collected, washed with 5 aL of ether, 
and dried to give a yellow powders ap 200=204 *c 
(decoap.); Anal. Calcd for C^S^Oy.HCl.O.eHjOs C, 59.15; 

25 H, 6.50; BJ, 8.90. Founds 6, 59.27; H, 5.89; M, 9.10. 

23C&MPL2 77 

30 aifes@J]?taya=s= CH- «<l° «<l=^oayagipogiaia=a=ya.jj&iatyxj I ©as- 
k@saa£S@gyg&@£sao &y@i?@©&2,@slSo I°iy@gafeo (77K This 
eoapound was prepared according to Method B froa 102 ag 
of 5=carboxaaido~2~ethyl-i , 4-dihydro=3~ ( iaidasol=i~ 
yl) carbonyl°6-aethyl=4° (4-nitro) phenylpyridine (0 . 258 

35 aaol) and 90.0 ag of l°(4=aainobutyl) °4~phenylpiperidine 
(0.387 aaol) in 3 aL of dry THP. The crude product was 
chroaatographed on 100 g of silica (gradient elutions 10% 
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to 20S MeOH=EtOAc) to give 131 ag (91%) of foaay yellow 
solid. This free base (40 ag) was dissolved in 0.5 aL of 
dichloroaethane and added to 3 aL of 0.33 53 HC1 in ether. 
She precipitate was collected, washed with 5 aL of ether, 
5 and dried to give a yellow powders ap 190=195 9 C 
(deeoap.)? Anal. Calcd for C^H^O^.HCl.HjO; C, 62.48s H, 
7.05s N, 9.11. Founds C, 62.87; H, 6.87? BJ, 9.15. 

EXAMPLE 78 

10 

% e 4°M®vto§>-§<=nofea@2y§arb8av 2.°s=a®thya<=<5= <J <a°sitr@paeav2.J) = 
2~®h<mjl®$sl@$,®o~$~mgh®z$ll<§ a©£@o h solution of 5.01 
g of 2=eyanoetayl 3~phenyl=3=o2sopropienate (23.1 aaol) , 
6.98 g of 4=nitroben2aldehyde (46.2 aaol), and 5.32 g of 

15 aethyl 3~aainocrotonate (46.2 aaol) in 100 aL of 
isopropanol were heated at reflux temperature for 2 days, 
cooled, and the solvent was reaoved in vacuo. The 
residue was dissolved in 50 aL of wara dioxane and 1.21 
g of SffaOH in 25 aL of water was added to the reaction 

20 aixture. The resulting aaroon solution was stirred for 
3 hrs. The solvent was reaoved in vacuo. The residue 
was partitioned between water (100 aL) and ethyl acetate 
(50 aL) , separated, and washed with ethyl acetate (3 3C 50 
aL) . The agueous extract was acidified with concentrated 

25 HC1 (pH 2=3) , the precipitated solids were filtered, and 
washed with water (2 X 20 aL) . The crude product was 
reerystallised froa acetone-water aixture to give 5.02 g 
(550) of yellow aaorphous solids ap 190=191 9 c? Anal. 
Calcd for C^H^C^s C, 63.96? H, 4.60? 8J, 7.io. Founds e, 

30 63.86? H, 4.59? M, 7.04. 

<s°®£a^@°§°nofeSi@^@ag3^@as'a°(l=BotBiya=<j° «<i°ate§>2)g>a<Dayl=> 
§=g^oayi°S° 6 53° ia e <5°^a,jpaoa5rag£] ? o5?£a£a=.a° 

35 J?®).- This coapound was prepared according to Method B. • 
A aixture of 394 ag of l,4°dihydro°5=aetho2sycarbonyl°6° 
aethyl=4°(4=nitro)phenyl=2°phenylpyridine=3=carbosylic 
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acid (1.00 mmol) , 310 mg of DCC (1.50 mmol) , and 134 mg 
of dmap (1.10 mmol) in 10 mL of dry dichloromethane were 
stirred at room temperature for lh. l-(3-Aminopropyl)- 
4,4-diphenylpiperidine (339 mg, 1.20 mmol) was added and 
5 the mixture was heated at reflux temperature for 2 hrs. 
The reaction mixture was cooled, filtered, and 
chromatographed on 200 g of silica packed with 10% MeOH- 
EtOAc. The column vas eluted with 10% (0.5 L) , 15% (l 
L), and 20% (0.5 L) MeOH-EtOAc to give 628 mg (95%) of 

10 yellow foamy solid. This free base (317 mg) was 
dissolved in 5 mL of dichloromethane and added to 15 mL 
of 0.33 M HC1 in ether. The precipitate was collected, 
washed with 5 mL of ether, and dried to give a yellow 
powder: mp 210-215 °C (decomp.); Anal. Calcd for 

15 C^H^Oj.HCl: C, 69.63; H, 6.13; N, 7.92. Found: C, 69.33; 
H, 6.34; N, 7.86. 

EXAMPLE 79 

20 1, 4-Dihydro-5-methoxycarbonyl-6-»ethyl-4- (4-nitro)phenyl- 
2-phanyl-3- (M- (3- (4-pbenylpiperidin-i-yl) prop- 
yl) )oarboxamidopyridine hydrochloride (79). This 
compound was prepared according to Method B from 205 mg 
of l, 4-dihydro-5-methoxycarbonyl-6-methyl-4-(4- 
25 nitro)phenyl-2-phenylpyridine-3-carboxylic acid (0.520 
mmol), 161 mg of DCC (0.780 mmol), 70 mg of DMAP (0.572 
mmol), and 121 mg of l-(4-aminobutyl)-4-phenylpiperidine 
(0.520 mmol) in 10 mL of dry dichloromethane. The crude 
product was chromatographed on 100 g of silica (gradient 
30 elution: 5% to 15% MeOH-EtOAc) to give 290 mg (96%) of 
foamy yellow solid. This free base (280 mg) was dis- 
solved in 5 mL of dichloromethane and added to 15 mL of 
0.33 M HC1 in ether. The precipitate was collected, 
washed with 2 X 5 mL of ether, and dried to give a yellow 
35 powder: mp 196-201 °C (decomp.); Anal. Calcd for 
C^H^Os.HCl.O.SH^O: C, 66.10; H, 6.47; N, 8.56. Found: C, 
66.07; H, 6.09; M, 8.46. 
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EXAMPLE 80 



§°(§agb@san&<a@°&, 4=><ai&yS2@=>4=<! 4=a&feg@S) j3>foc®^l~2~g&aas'l°3)= 

5 ooil<a@pf2?£<aiaa hj&s@@hl@s&&o nmu This compound was 
prepared according to Method 3 froa 99,0 ag of 5= 

earboxa®ido=l,<3^dihydr©«=S°aethyl=4°(4°3aitro)ph0nyl=2° 
phenylpyridine°3°earboxylic acid (0.261 aaol) , 80.8 ag of 
DCC (0.391 aaol), 35.1 ag of DMJU? (0.287 aaol) , and 88.4 
10 ag of l~(3=aainopropyl)~4,4°diphenylpiperidine (0.313 
aaol) in 5 aL of dry dichloroaethane (24 hrs of r<sf lux) . 

crude product we® ehroaatographed on 200 g of silica 
(gradient elutions 20% to 255 MeOB-StOAc) to give 20 ag 
(18%) of foaay yellow solid. This free base was 
15 dissolved in l aL of dichloroaethane and added to 2 aL of 
0.5 E3 HC1 in ether. The precipitate was collected, 
washed with 5 ax, of efcher, and dried to give a yellow 
powders ap 225=230 e e (deconp.); Anal, calcd for 
G^^o 5 .mi,o.B e^ei^ e, 64.46,° b, s.78,° sj, 9.21. Founds 

20 C f 64. 42,° B f 5.76? SS, 9.19. 

81 

25 paoayl-s- «EF= «s- «<i„ 4<4ipftQ&yl9*9affl6ia°&°yl)9ffop- 

y&)$SQSbaE3&Di6a9g?4La£]Bo b?6ffoefe2Laff£6o (a&). This 
eoapound was prepared according to Method 3 froa S50 ag 
of 5~carboxaaid®=2~®thyl=i , 4~dihydro~6°aethyl~4~ (4= 
nitroph®nyl)pyridine=3=carho«ylic acid (883 pure by 

30 spectral analyses) (1.46 aaol), 514 ag of occ (2.49 
aaol), 223 ag of 0£2M> (1.83 aaol), and 523 ag of a=( 3 - 
aainopropyl)°4,4=diphenylpiperidine (1.99 aaol) in 20 aL 
of dry dichloroaethane (12 hrs of reflux). The crude 
product was chroaategraphed on 200 g of silica (gradient 

35 elutions 181? 50 to 28 2s 50 KJeOH-isopropyl aaine-BtO&c) to 
give 720 ag (745) of foaay yellow solid (contains one 
equivalent of StOAc) . This free base (350 ag) was 
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dissolved in 5 mL of dichloromethane and added to 20 nL 
of 0.25 M HC1 in ether. The precipitate was collected, 
washed with 3 X 5 nL of ether, and dried to give a yellow 
powder: mp 243-248 °c (decomp.); Anal. Calcd for 
5 C^H^NsO^.HCl.l.SHjO: C, 64.42; H, 6.76; N, 10.43. Found: 
C, 64.32; H, 6.64; N, 10.36. 

EXAMPLE 82 

10 4-(4-Methoxyphenyl)-4-phenylpiperidine. 4 -Hydroxy- 4- 
phenylpiperidine (5.00 g, 28.2 mmol, 1.00 eguiv, Aldrich) 
was added to a suspension of A1C13 (18.8 g, 141 mmol, 
5.00 eguiv) in anhydrous anisole (100 mL) . The mixture 
was stirred at room temperature for 1 hour and then 

15 heated to 50 °C for 3.5 hours. It was cooled to room 
temperature and poured cautiously into ice-water. The 
mixture was basified to pH 11 by addition of 6 M agueous 
NaOH, and extracted with EtOAc (3 x 75 mL) . The combined 
organic solutions were applied directly to a flash 

20 chromatography column, which was eluted with CHjCIj-NHj in 
MeOH (0.67 M), 4:1 to afford 1.683 g (22%) of light 
yellow oil, which was characterized spectroscopically. 

3- [ 4- (4-Methoxypnenyl) -4-phenylpiperidin-i-yl ] propio- 
25 nitrile. Acrylonitrile (1.03 mL, 15.7 mmol, 2.50 eguiv) 
was added at o -c to a solution of 4- (4-methoxyphenyl) -4- 
phenylpiperidine (1.68 g, 6.28 mmol, l.oo eguiv) in EtOH 
(20 mL) and the resulting solution was stirred for 1.5 
hours at room temperature. After removal of the solvent, 
30 the residue was purified by flash chromatography (Si0 2 , 
EtOAc-CHClj 1:3) to give 1.41 g (70%) of colorless oil, 
which was characterized spectroscopically. 

1- (3-Aminopropyl) -4- (4-methoxyphenyl) -4-phanylpiperidin«. 

35 To a stirred solution of 3- [4- (4-methoxyphenyl) -4-phenyl- 
piperidin-l-yl]propionitrile (1.41 g, 4.40 mmol, l.o 
eguiv) in anhydrous THF (10 mL) under argon was added a 
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solution of BH3 in THF (l o 0 h, ll o 0 aL, 2o5 eguiv) at room 
temperature o The aixture Has refluxed for 4o5 hours and 
than cooled to room temperature <> Aqueous MCI (s ^ 15 
aL) was added and stirring Has continued for 2 hours at 
S 55-60 ^Co The aixture Has basified to pH 9 by addition 
of S 8J ago MaOH and extracted with GHjClj (3 a 75 aL) 0 
The combined organic solutions Here dried over E3gS0 6 and 
concentrated o The residue Has dissolved in CHjClg (10 aL) 
and treated nith SSC1 in ether (1,0 E2, 9o0 aL, 2o0 eguiv) . 

10 The solvents Here removed, ether (30 aL) Has added, the 
aixture Has filtered, and the filter cake Has Hashed nith 
ether (2 x 10 aL) • Water (20 aL) Has added to the 
resulting Hhite solid, the pH Has adjusted to 10 nith 1 
£3 WaOH, and the agueous phase Has extr acted nith CHjClg (3 

15 ss 40 aL) o The coabined organic solutions Here dried over 
E2gS0 6 and concentrated to give 610 ag (43%) of Hhite 
solid, Hhich Has characterised speetroscopically,, 

«©2Jo This compound na© prepared according to Method Be 
Anhydrous CHgCl 2 (10 aL) Has added to a aiasture of 5~ 
carboxaaido-2-Qthyl-l , 4«dihydre-<8-aethyl-4- (4- 

25 nitrophenyl)pyridin®-3-earb©xylic acid (200 sag, 0,604 
aaol , l o 00 ©guiv) , 1~ ( 3~diaethy laainopropyl ) -3- 
ethylcarbodiiaide hydrochloride (174 ag, 0o905 aaol, lo50 
oaguiv) , and 4- (#„ny-disethylaaino) pyridine (81 ag, O066 
aaol, id eguiv) and the resulting solution Has stirred 

30 for 1 hour at rooa temperature <> A solution of l-(3- 
aainopropyl) (4-aetho^yphenyl) =4-phenylpiperidine (234 
ag, 0o721 aaol, l o 20 eguiv) in CS^Cl^ (2 aL) Has injected 
and the aissture Has stirred at reflux for 6 hours . 
Methylene chloride (150 aL) Has added and the organic 

35 phase Has Hashed nith saturated aqueous aaaoniua chloride 
(2 x 40 aL), dried over E3gS0^ and concentrated • The 
residue Has purified by flash chroaatography (Si0 2 , CHC1 3 - 
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NHj in MeOH (0.77 M) 90:13) to afford 209 mg (55%) of 
yellow solid, which was characterized spectroscopically. 
To a solution of this product (200 mg, 0.310 mmol) in 
CH2C12 (10 mL) was added HC1 in ether (1.0 M, 0*60 mL, 
5 1.9 equiv). After removal of the solvents, the residue 
was dissolved in CHjC^ (5 mL) and added dropwise to ether 
(30 mL) with swirling to give, after filtration, 150 mg 
of yellow solid; m.p. 183-184 °C; Anal. Calcd. for 
C^H^NjCy HCl- 1.25 HjO: C, 63.78; H, 6.73; N, 10.05. 
10 Found: C, 63.80; H, 6.81; H, 9.72. 

EXAMPLE 83 

3-[4- (4-Chlorophanyl) -4-hydroxypiperidin-i-yljpropioni- 
15 trile. Acrylonitrile (2.33 mL, 35.4 mmol, 2.50 equiv) 
was added at 0 °C to a solution of 4-(4-chlorophenyl) -4- 
hydroxypiperidine (3.00 g, 14.2 mmol, 1.00 equiv, 
Aldrich) in EtOH (30 mL) and the resulting solution was 
stirred for 1.5 hours at room temperature. The solvent 
20 was removed to give 3.71 g (99%) of white solid, which 
was characterized spectroscopically and used without 
purification for the next reaction. 

1- (3-Aminopropyl) -4- (4-chlorophenyl) -4-hydroxypiperidine. 

25 To a stirred solution of 3- [4- (4-chlorophenyl) -4 -hydroxy- 
piperidin-l-yl]propionitrile (3.51 g, 13.2 mmol, i.o 
equiv) irt anhydrous THF (20 mL) under argon was added a 
solution of BH, in THF (1.0 M, 46.4 mL, 3.5 equiv) at room 
temperature. The mixture was refluxed for 4.5 hours and 

30 then cooled to room temperature. Aqueous HCl (6 N, 30 
mL) was added and stirring was continued for 2 hours at 
55-60 °C. The mixture was basified to pH 9 by addition 
of 6 N aq. NaOH and extracted with CRjClj (3 x 150 mL) . 
The combined organic solutions were dried over MgS0 4 and 

35 concentrated. The residue was dissolved in O^C^ (20 mL) 
and treated with HCl in ether (1.0 M, 27.7 mL, 2.1 
equiv). The solvents were removed, ether (60 mL) was 
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added, the aixture was filtered, and the filter cake was 
washed with ether (2 x 20 aL) . Water (40 aL) was added 
to the resulting white solid, the pE was adjusted to 10 
with 1 £S MaOH, and the aqueous phase was extracted with 
5 C^Clj (3 x 30 aL) o She combined organic solutions were 
dried over KgS0 4 and concentrated to give 3.10 f (87%) of 
white solid, which was characterized spectroscopically. 

This eoapound was prepared according to Method 3„ 
Anhydrous CHjClj (10 aL) was added to a Mixture of 5= 
carboxaaido-S-ethyl-x, 4°dihydro~6°aethyl°4~ (4~nitr©= 
15 phenyl) pyridine=3-carboxylic acid (200 ag, 0.604 aaol, 
1.00 equiv) , i = (3-diaethylaainopropyl) = 3 = 
ethylcarbodiiaide hydrochloride (174 ag, 0.905 aaol, i.so 
equiv), an d «- (M-diaethylaaino) pyridine (81 ag, 0.66 
aaol, 1.1 ©guiv) and the resulting solution was stirred 
20 for l hour at rooa teaperature. & solution of i=(3= 
aainopropyl) =4° (4-chlorophenyl) ~4~phenylpiperidine (194 
ag, 0.722 aaol, 1.20 equiv) in CHgCl 2 (2 aL) was injected 
and the aixture was stirred at reflux for 6 hours. 
Methylene chloride (150 aL) was added and the organic 
25 phase- was washed with saturated aqueous aaaoniua chloride 
(2 x 40 aL), dried over E2gS0 4 and concentrated. The 
residue was purified by flash chroaatography (Si0 2 , ESeOH- 
EtOAc is 3) to afford 71 ag (22$) of yellow solid, which 
was characterised spectroscopically. To a solution of 
30 this product (56 ag, 0.20 aaol) in O^eig (3 aL) was added 
BC1 in ether (1.0 £3, 0.20 aL, 2.0 eguiv) . After reaoval 
of the solvents, the residue was dissolved in C^C1 2 (3 
aL) and added dropwise to ether (20 aL) with swirling to 
give, after filtration, 57 ag of yellow solids a.p. 178= 
35 179 ®c; Anal, calcd. for C^W^-HCl- 1.6 CH 2 cl 2 s c, 52.79; 
H, 5.64; M, 9.74. Founds C, 52.70; H, 5.89; SJ, 10.10. 
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EXAMPLE 84 



-&-y&)9Sopioalt?i&o. Acrylonitrile 
(9.37 aL, 3.42 aaol, 2.30 ®guiv) was addled at 0 ®C to a 
5 solution of 4=benzylpiparidine (10.0 aL, 56.9 aaol, 1.00 
eguiv, Mdrich) in EtOH (60 aL) and the resulting 
solution was stirred for 1.5 hours at rooa teaperature. 
The solvent was reaoved to give 12.98 g (995) of 
colorless oil, which was characterized spectroscopics lly 
10 and us®d without purification for th® nesst reaction. 

a°?3°Z^Ei®®g)g®gy3 > i)°o=^o @0 ^2 > gji > g ) o g .ig3 i g 10o T& a stirred 
solution of S= (4=benzylpiperidin~l°yl) propionitril® (8 . 20 
g, 35.9 aaol, 1.0 equiv) in anhydrous THF (20 aL) under 
15 argon was added a solution of BHg in THF (1.0 E2, 126 aL, 
3.5 eguiv) at rooa teaperature. The aissture was refluxed 
for 4.5 hours , then eooled to rooa teaperature and 
concentrated to a voluae of about 30 aL. Aqueous HC1 (6 
W, 80 aL) was added and stirring was continued for 2 
20 . hours at 55=60 »c. The aiatture was basified to pH 9 by 
addition of 6 H ag. BJaOH and ezctracted with es^cig (3 x 
150 aL) . She coabined organic solutions were dried over 
E3gS0 4 and concentrated. The residue was dissolved in 
eHjC^ (20 aL) and treated with 82C1 in ether (1.0 m„ 75 
25 aL, 2.1 eguiv). The solvents were reaoved, ether (60 aL) 
was added, the aixtur® was filtered, and the filter cake 
was washed with ether (2 x 30 aL) . Uater (40 aL) was 
added to the resulting white solid, the p& was adjusted 
to 10 with 1 £3 SJaOH, and the agueous phase was esstraeted 
30 with O^Clg (3 » 80 aL). The coabined organic solutions 
were dried over E3gS0 6 and concentrated to give 7.59 g 
(9 IS) of colorless oil, which was characterised speetro° 
scopically. 

$l)®$sM&.mo &sp<ar@fcl@g&@o fiqtisafco ofe&os'afeo ?©4K This 
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compound was prepared according to Method Bo Anhydrous 
SHgCl 2 (10 aL) was added to a aixture of 5~carboxa»ido-2- 
e thy 1-1 , 4~dihydro~2~ethyl-6-aethyl-4- (4»xjitsro° 
phenyl )pyridine-3-earboxy lie acid (200 ag, 0o604 aaol, 
5 loOO eguiv) 9 l« (3-diaethylaainopropyl) -3 = 
ethylcarbodiiaid© hydrochloride (17-6 ag, 0<>905 aaol, l o 50 
eguiv) , and 4 -(ff,ff-diaethylaaino) pyridine (81 ag, 0o66 
aaol, ipi eguiv) and the resulting solution was stirred 
for 1 hour at rooa teaperature 0 & solution of l-(3- 
10 aainopropyl) -4-bensy Ipiperidine {X81 a ^ 0 O 77© aaol, l e 29 
eguiv) in GS^eig (2 aL) was injected and the mixture was 
stirred at reflux for 6 hours . Methylene chloride (150 
aL) was added and the organic phase was washed with 
saturated agueou© aaaoniua chloride (3 x 40 aL) and 
15 concentrated o A ©olution of the residue in gto&e (100 
aL) was extracted with 0.3. M agueous HC1 (2 x 100 aL) 
and the organic layer was discarded „ The combined mi 
solutions were basified to pH 10 by addition of 1 E3 
aqueous moE and extracted with GHjClg (3 x 100 aL) . The 
20 combined CS^Clg solutions were dried over KtgSO^ and 
concentrated,, & solution of the residue in C^Ql^ (2 aL) 
was added dropwise into, other (20 aL) to afford, after 
filtration, 195 Bg (SOS) of yellow solid, which was 
characterised ©peetroseopieally. To a solution of this 
25 product (183, 0o335 aaol) in O^Clg (3 aL) was added SSC1 
in ether <l.o EJ, 0 O 65 aL, i.» eguiv) . After reaoval of 
the solvents, the residue was dissolved in SHgClg (5 aL) 
and added dropwis© to cither (30 aL) with swirling to 
give, after filtration, ISO ag of yellow solids a„po 
30 163=164 ®C,° Ztoalo Calcdo for ^H^H^-HCl^O- 0o35 C^Os 
C, 62ol4,° H, 7o32? H f llolS. Founds C, <S2ol5,° B, 7o32,° 

Jft, 11 olio 

85 

35 

&=> ( 3«&B&aepse97&) =<s „ <l=S&@y@a@ito^l$igag&€itaa „ & solution 
of 3=(4,4»diph®nylpipesridin=i=yl)propionitrile (i.oi g, 
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3.48 Biraol, 1.00 eguiv) in denatured StOH (50 mL, 5% 
isopropanol) was stirred at- 2.20=130 »c in the presence of 
10$ Pd on activated carbon (1.00 g, Mdrich) and hydrogen 
at 440 psi for 15 hours. The catalyst was filtered out 
5 by use of Celite and washed with CH^C^ (100 mL) and MeOH 
(150 mL). After removal of the solvents, the residue was 
dissolved in CHjC^ (10 aL) and treated with HC1 in ether 
(1.0 H, 8.7 aaol, 2.5 equiv). The solvents were removed 
©gain and the residue was recrystallized from hot BtOH- 
10 other (is 2). The white solid obtained from filtration of 
this aissture was taken up in water (40 aL) , which was 
basified to pH 10 by addition of 1 W MaOH and extracted 
with GSijC^ (3 x 75 aL) . The coabined organic solutions 
were dried over E3gS0 4 and concentrated to afford 650 ag of 
15 colorless oil (SIS), which was characterized 
spectroscopically . 

20 a£tg@g£ioas'12g>^gM£ao ^te@@ai@sifio fcyfirato othosafco . 
This compound was prepared according to Method 8. 
Anhydrous CH 2 C1 2 (10 aL) was added to a aixture of 5° 

carboxamido~2~ethyl~l,4°dihydro~6~aethyl°4~(4~nitro° 
phenyl) pyridines -earboxylie acid (200 ag, 0.604 aaol, 

25 1.00 eguiv) , 1° ( 3 -diaethylaainopropyl ) ~3~ 
ethylcarbodiiaida hydrochloride (174 ag, 0.905 aaol, 1.50 
eguiv), and 4° (flT,ar°diaethylaaino) pyridine (81 ag, 0.66 
aaol, l.l eguiv) and the resulting solution was stirred 
for 1 hour at rooa teaperature. A solution of l-(3- 

30 aainopropyl)~4,4-dieyclohexylpiperidine (181 ag, 0.779 
aaol, 1.29 eguiv) in CS^C^ (2 aL) was injected and the 
mixture was stirred at reflux for 6 hours. Methylene 
chloride (150 aL) was added and the organic phase was 
washed with saturated agueous aamoniua chloride (3 x 40 

35 aL) and concentrated. & solution of the residue in StOAc 
(100 aL) was extracted with 0.1 EJ agueous HC1 (2 x 100 
mL) and the organic layer was discarded. The combined 
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HC1 solutions vers basified to pH 10 by addition of 1 M 
aqueous NaOH and extracted with CJ^C^ (3 x 100 mL) . The 
combined d^Cl 2 solutions were dried over MgS0 4 and 
concentrated. A solution of the residue in CHjClj (2 mL) 
5 was added dropvise into ether (20 nL) to afford, after 
filtration, 242 mg (65%) of yellow solid, which was 
characterized spectroscopically. To a solution of this 
product (290, 0.470 nunol) in CHjClj (10 mL) was added HC1 
in ether (1.0 M, 0.80 nL, 1.7 eguiv). After renoval of 

10 the solvents, the residue was dissolved in CHjClj (5 nL) 
and added dropwise to ether (30 nL) with swirling to 
give, after filtration, 293 ng of yellow solid: n.p. 
185-186 «C; Anal. Calcd. for C^N^-HCl- 0.75 HjO-0.35 
c Ao 0: C« 64.55; H, 8.33; N, 10.06. Found: C, 64.49; 

15 H, 8.62; N, 9.87. 

EXAMPLE 86 

4-cyclohexylpiperidine. A solution of 4-phenylpyridine 
20 hydrochloride (4.50 g, 29.0 nnol, 1.00 eguiv) in 
denatured EtOH (100 nL, 5% isopropanol) was stirred at 
110-120 °C in the presence of 10% Pd on activated carbon 
(4.50 g, Aldrich) and hydrogen at 440 psi for 24 hours. 
The catalyst was filtered out by use of Celite and washed 
25 with d^Clj (loo nL) and MeOH (150 nL) . The filtrate was 
concentrated to give 5.32 g (90%) of white solid, which 
was characterized spectroscopically as 4-cyclohexyl- 
piperidine hydrochloride. This white solid was taken up 
in water (150 nL) , which was basified to pH 10 by 
30 addition of 1 K NaOH and extracted with CHjClj (3 x 200 
nL) . The combined organic solutions were dried over MgS0 4 
and concentrated to afford 4.27 g of white solid (88%), 
which was characterized spectroscopically. 

35 3-(4-Cyclohexylpiperidin-l-yl)propioaitrile. 

Acrylonitrile (4.16 nL, 63.1 nmol, 2.50 eguiv) was added 
at 0 »C to a solution of 4-cyclohexylpiperidine (4.20 g, 
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25o3 maol„ 1.00 equiv) in BtOH (50 mL) and 'the. resulting 
solution was stirred for lo5 hours at room temperature. 
The solvent was removed to give Soli g (92%) of white 
solid, which was characterised spectroscopics lly and used 
5 without purification for the next reaction <, 

a«(S-2toSae^©pyl)«4=^©2©&Q22yipi]?ogifliaOo To a stirred 
solution of 3° (4-cyclohexylpiperidin-l«yl) propio- 
nitrile (Soli g, 23 o 3 maol, l o 0 equiv) in anhydrous THF 

10 (15 mL) under argon was added a solution of BHj ,in THF 
(loO M, 82 mL, 3 0 5 equiv) at room temperatureo The 
miacture was refluxed for 4 0 5 hours , then cooled to room 
temperature and concentrated to a volume of about 30 ®L 0 
Aqueous HCl (6 N # 55 mL) was added and stirring was 

15 continued for 2 hours at 55-60 d Co The misrfcure was 
basified to pH 9 by addition of 6 W ag„ HaOH and 
extracted with C^C1 2 (3 » 100 mL) . The combined organic 
solutions were dried over E3gS0 4 and concentrated • The 
residue was dissolved in Q^Clg (20 mL) and treated with 

20 HC1 in ether (1.0 H, 58 mL, 2«5 equiv) . The solvents 
were removed,, ether (40 mL) was added, the mixture was 
filtered, and the filter cake was washed with ether (2 x 
20 mL) o Water (40 mL) was added to the resulting white 
solid, the pSS was adjusted to 10 with 1 KTaOH, and the 
25 aqueous phase was esstracted with CS^Clg (3 x 80 mL) • The 
combined organic solutions were dried over EJgSO^ and 
concentrated to givQ 4o<§3 g (888) of colorless oil, which 
was characterised ®pectr©scopically e 

30 §~©a£2^2an^ 

pbQ&yl)97?&a&&LO bsQsoeblvsl&o &ff£roto tfidjo This compound 
was prepared according to Method So Anhydrous CS^Clg (10 
mL) was added to a mixture of 5«carboxamido-2~ethyl~l, 4- 
35 dihydro«S«methyl«4- (4°nitrophenyl) pyridines -carboxy lie 
acid (200 mg, 0o604 aaol, l o 00 equiv), l-(3- 
diaethy laminopropy 1 ) -3-ethylearbodiimide hydrochloride 
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(174 ag, 0.905 aaol, 1.50 eguiv) , and 4 = (N, F-diaethy 1- 
aaino) pyridine (81 ag, 0.66 aaol, i.i eguiv) and the 
resulting solution was stirred for i hour at rooa 
teaperature. A solution of l°(3°aainopropyl)~4=eycle- 
5 hexylpiperidine (175 ag, 0.780 aaol, 1.29 eguiv) in CS^Clj 
(2 aL) was injected and the aixture was stirred at reflux 
2or 6 hours. Methylene chloride (150 aL) was added and 
the organic phase was washed with saturated agueous 
aaaoniua chloride (3 x 40 aL) and concentrated. A 
10 solution ©f the residue in StOAe (100 aL) was extracted 
with 0.1 m agueous ml (2 x 100 aL) and the organic layer 
was discarded. Th® eoabinefi mi solutions were basified 
to pH 10 by addition of l £3 agueous J3aOH and extracted 
with C^Clj (3 x 100 aL). The coabined O^Clg solutions 
» 15 mr ® dried over E3gS0 6 and concentrated. A solution of the 

residue in C^Clg (2 aL) was added dropwise into ether (20 
aL) to afford, after filtration, 203 ag (63%) of yellow 
solid, which was characterised spectroscopically. To a 
solution of this product (257, 0.478 aaol) in Ofyei 2 (10 
20 aL) was added HC1 in ether (1.0 EZ, 0.90 aL, 1.9 eguiv). 
After reaoval of the solvents, the residue was dissolved 
in OijClj (5 aL) and added dropwise to ether (30 aL) with 
swirling to give, after filtration, 260 ag of yellow 
solids a. p. 167=168 e C? Anal. Calcd. for 

25 Cj^^-HCl-O^S JSgOs C, 61.32? H, 7.80? M, 11.92. 
Founds C, 61.16? IS, 8.06? ft, 11.54. 

mm&LE 87 

^^^^^^©-G-nofefeyl^o- l£<l"a&fcg@p&oayl8 j^£&£sia 0 This 
coapound is prepared according to Method 3. Anhydrous 
6HjCl 2 (10 aL) is added to a aixture of 5-carbexaaido°2~ 
! ©thy 1-1 , 4=dihydro=6°aethyl-4= (4°nitrophenyl) pyridine=3- 

35 earboxylie acid (§00 ag, 0.604 aaol, !„®o eguiv), i=(3° 
diaethylaainopropyl) =3=ethylearbediiaide hydrochloride 
(174 ag, 0.905 aaol, 1.50 eguiv), and 4~(#„fy=diaethyl- 
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aaino) pyridine (81 sg, 0 o 66 saaol, LI equiv) and the 
resulting solution is stirred for 1 hour at room 
temperature <, To this solution is added a CS^Clg solution 
(10 SL) of 3-broaopropylaaine, which is generated fros 3° 
5 broBopropylasaine hydrobroaide (172 ®g, 0o7@5 @aol, l o 30 
equiv) by stirring for 10 minutes over solid I^COg 
followed by filtration The reaction fixture is stirred 
at room temperature for 24 hours . Methylene chloride (150 
mL) is added and the organic phase is washed with Od EI 
10 aqueous BC1 (3 x <S0 @L) 9 dried over D3gS0 6 and 
concentrated • & solution of the residue in CHjClg (2 siL) 
is added dropwise into ether (20 mL) . The solid product 
is obtained by filtration and characterised 
spectroscopically . 

15 

M-&@ofe^a }@arb@a° 

®&fe^toay3L8pygiLa4aQ JS?3)o A suspension of <8~acetyl-4~ 
phenylpiperidin© hydrochloride (63o7 ag„ 0<,266 aaol, lo20 

20 . equiv) o 3-[#-(3-br©sopropyl) ]carbo2samido=5«carbo2saaido«2- 
ethyl-1, 4^ihydro-6-methyl-4- ( 4 -nitr ©phenyl) pyridine (100 
ag, 0o222 saol, lo00 equiv), potassium carbonate (92o0 
og, 0o<S66 sssol, 3*00 equiv), and potassium iodide (18o4 
mg„ Oolll mmol, 0o50 equiv) in acetone (lol mL) is 

25 stirred at reflux under argon for 15 hours . The miasture 
is cooled to room temperature and concentrated • The 
residue is diluted with StO&c (20 mL) and extracted with 
Od W aqueous HC1 (3 x 30 aL) • The combined aqueous 
solutions are basified by addition of l H aqueous BffaOH 

30 and @2£traeted with O^Ql B (3 2S 50 mL) . The combined CHjCl 2 
solutions are dried over K3gS0 6 and concentrated to afford 
the product, which is purified by flash chromatography 
and characterised spectroscopics! ly„ 

35 BB 
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t 4 o 4 ^ip&oay Ipipor i<3iia°2,~y 1 J gsopy 1 3 > ©Qg&©sas&fiepyg£fi Aao- 
S«@og&©syliLe a®i<So A miscture of 2«15 g of 5= 
feensylo2£ycarbonyl-2-ethyl-l , 4-dihydro-6-methyl-4- (4« 
nifcro ) phenyl~3 « {W- [ 3 « { 4 ,4 -dipheny Ipiper idin- 1-y 1 ) pro- 
5 pyl]}carbo2samidopyridine (3«08 maol) and 0o510 g of 10% 
M/C in 50 mL of methanol was hydrogenated using a 
balloon method for S h, filtered through Celite 545, and 
the residue was cashed with methanol (4 X 30 mL) • The 
combined filtrates were concentrated to give lo76 g (96%) 
10 of yellow solid, which was used in the nesrt step without 
any further pur if icatiom 

&®ay 1~4° i 4 «aite@) 9&oay3L°3o^cD p = ^ Q <i-aijp&Qayapig>os'iaisi-a° 

i5 y2L>&MpyXj J@^&@BQni<a©3yy&SiaG eikyfi2?@e&l@ffiLflo salfe (S8) • 
This compound was prepared according to Method Do A 
^ mixture of 173 mg of 2-©thyl°l,4-dihydro-6°a©thyl°4-(4~ 

nitro) phenyl~3~{ff- [ 3- (4 , 4-diphenylpiperidin-l-yl) pro- 
pyl] }carboxamidopyridine-5~earboxylic acid (0 o 284 mmol) , 

20 38o2 mg of 9Pm? (0o31§ mmol) , and 87 0 9 mg of DCC (0*426 
sboI) in 10 &L of dry dichloromethane was stirred at room 
temperature for l ho OHSethylhydrossylamine hydrochloride 
(71o2 mg, 0.852 mmol) and 45 • 2 mg of sodium carbonate 
(0o426 bboI) were added and stirring was continued for 4 

25 dayso- The misstur© was filtered and concentrated, and the 
residue was dissolved in 50 mL of ethyl acetate • This 
solution was washed with 30 mL of saturated sodium bi« 
©arbontat© solution, dried (N&gCOg) , and concentrated . 
The residue was chromatography on 200 g of silica packed 

30 with 5$ KleOH-EtOACo The column was eluted with 5% (0o5 
L), 10% (0o5 L) , 15% (0o5 L) , 20% (1 L) , and 25% (1 L) to 
, gi^© 20 mg (11%) of yellow solid, which was characterised. 

spectroscopicallyo h solution of this free base (20 mg) 
in 0o5 mL of dichloromethane was added to 1 HC1 in 

35 ether (2 mL) . Th© precipitate was collected, washed with 
5 mL of ether, and dried? mp 196-200 ®C,° &nalo Calcd for 
ej^^OjoHCloOoS O^Cljo C, 60.64; H, 6.15; W, 9.33. Founds 
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C, S0o89; H, 5.63; N, 9*30. 

EXAMPLE 89 

stirred solution of 2.02 g of diethyl 1,3- 
acetonedicarboxylate (10.0 aiaol) , ids g of methyl 3- 
aainocrotonate ( 10 . 0 sunol ) , and l • 51 g of 4 - 
10 nitrobensaldehyde (10.0 aaol) in 100 mL of isopropanol 
was heated at reflux teaperature for 3 day©, cooled, and 
the solvent was resoved in vacuo. The crude product was 
chroaatographed on 200 g of silica packed with 5% EtO&c- 
hexanes* The colusn was eluted with 55 to SOS EtO&c~ 
15 hexanes (5% change/500 aL) to afford 2o71 g of yellow 
viscous oils Anal. Calcd for C^H^W^s C„ 58.23; H, 5.59; 
y »» 6o48o Founds C, 58.17? H, 5.76? SJ, 6.25. 

20 4« |4=aifc»©) pfeoayl-8= m° (S- C<J p «^ «fliptooaylp£pc«iaia-i- 
yi>pswi>oo^«scoia©)no^l5^ieiao^ gijsa^afeo oalfe (SB), 
a solution of 803 ag ©f 3-etho2sycarbonyl«2- 
(ethoxycarbonyl) aethyl«l , °dihydro«5 »aetho3gy car bony 1«6- 
©®thyl«4«(4-nitro)phenylpyridine (1.86 aaol) and 98 ag of 

25 WaOH (2.5 aaol) in 10 aL of isl dioxane-water aixture 
were stirred at rooa teaperature for 24 hr®, concentrated 
to a saall voluae, partitioned between water (10 aL) and 
ethyl acetate (20 aL) , separated, and the aqueous layer 
was washed with ether (20 aL) . The agueous extract was 

30 acidified with concentrated HC1 (pa ° 2-3) # the 
precipitated oil was ©attracted with 20 aL of EtO&c, dried 
(Eto 2 S0 6 ) , and the solvent was removed in vacuo to afford 
750 ag of 3- (carboxy) ae thy 1-2° (ethoxyearbonyl) aethyl°l , 4- 
dlhydro-5-aethoxycarbonyl-6-aethyl-4- (4-nitro) phenyl- 

35 pyridine (99.8$). The crude acid was used in the next 
step without any further purification . 
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Dicyclohexylcarbodiiaide (164 sag, 0.796 aaol) was added, 
in one portion, to & stirred solution of 354 ag of 3- 
(carboxy) aethyl~2~ (ethoxycarbonyl) aethyl°l , 4~dihydro~5~ 
aethoxycarbonyl~6-aethyl-4= (4=nitro) phenylpyridine (0 . 875 
5 aaol) and 225 ag of l=(3~aainopropyl)=4,4= 
diphenylpiperidine (0.796 aaol) in 5 aL of dry 
dichloroaethane. . Stirring was continued at rooa 
taaperature for 18 a. The solvent was reaoved in vacuo, 
the residue was triturated with ether (10 aL) , and the 
10 sisitur® was filtered. The solid was washed with ether (2 
x 10 aL) and the filtrate was concentrated. The crude 
product was ehreaategraphed on 150 g of silica packed 
with 10ft £3e0H°EtQAe. The eeluan was ©luted with 10% to 
25ft £3®OH~EtQAc (5ft ehange/500 aL) to afford 273 ag of 
15 products Anal, ealcd for e^^Oy.O.SStOAcs C, 67.91,- H, 
6.58? EJ, 8.12. Founds C, 67.88,° H, 6.51; W, 8.13. 
Fusarate Salts A aisstur® of 51.0 ag of 3°®thoxycarbonyl- 
l , 4°dihydro=5°aetho3jycarhonyl°6=aethyl=»4= (4°nitro) phenyl- 
2° (H- (3= (4,4, ~diphenylpiperidin°l~yl) propyl) car boxaa° 
20 idojaethylpyridine (0.0749 aaol) and 8.7 ag of ffuaaric 
acid (0.0749 aaol) in 2 aL of isl acetone-water was 
heatad to boiling until a hoaogeneous solution resulted. 
The reaction aixture was cooled, filtered, and the 
solvent was reaoved in vacuo to give 58.5 ag of yellow 
25 solid (98ft) s ap 134=137 •e? Anal. Caled for c^^O^s c, 
64.81? H, 6.07° Si, 7.03. Founds C, 64.61° H, 6.14,° M, 
6.91. 

EmjPLSS 90 AMD 91 

30 

2 ° <§ es a. © s © d o £ i = s = o fe si @ s y @ Q s & © a ^ a, «=, g, g c » a ^ h y a s @ a g = 

stirred aixture of 1.64 g of ethyl 4=chloro-3=oxobutyrate 
(10.0 aaol), 1.15 g of ethyl 3~aainocrotonate (10.0 
35 aaol), and 1.51 g of 4-nitrobenzaldehyde (10. 0 aaol) in 
100 aL of aethanol was heated at reflux teaperature for 
18 hrs, cooled, and the solvent was reaoved in vacuo. 
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The crude product was initially chroaatographed on 200 g 
of silica packed with dichloroaethane and eluted uith 
dichloroaethne to 5% EtOAc-diehloroaethane (IS change/ 500 
aL) to afford a yellow oily solid which was approxiaately 
5 50% pure by 'h BJBSR spectroscopy 0 This was 

reehroaatographed on 200 g of silica packed with Eto&c- 
hexanes (ls4)o The coluan was eluted with 600 aL of ls4 
EtOAc-hexanes and 1 L of Is 3 EtO&e-he&anes to afford 590 
ag of the desired product (15%) as an oily yellow solids 
10 The chroaatographed product was used in the next 
alkylation step without any further characterization 
(unstable product, kept in the f reeser) <> 

^ 2><? <1 <? 7 * 7~®otmfoyfe^3«=^fe&®s^^ J <J« 

s@l@JS^<l°&39y5?4aiao^ &yteo@&i@giao oalfc^ t0ij . A stirred 
20 solution of 93 ag of l~(3-aainopropyl)-4,4=diphenylpiper- 
idine (0„33 aaol) f 118 ag of 5-aethyl-2«ehloroaethyl-4- 
( 4 -ni tr ©phenyl ) °3 -carboethoxy-5=carhoaetho2fy-l f 4 -dihydro- 
pyridine (0o299 aaol) , and 182 ag of potassium carbonate 
(1*32 aaol) in 5 aL of dry DHF were stirred at rooa 
25 teaperature for <s day® 0 Ethyl acetate '(30 aL) was added, 
and the organic solution was washed with water (20 aL + 
2 10 aL) , dried (B3a 2 S0 6 ) 0 and concentrated » The crude 
product was chroaatographed on 100 g of silica packed 
with EJeOB-isopropyl aaine-EtOAc (is Is 98) . The coluan was 
30 eluted with MeOH-isopropyl aaine-EtO&c (Is Is 98 (0o5 L) , 
2sls97 (0o5 L) Q 5sl?94 (2 L) Q 20sls79 (2 L) to give 63 ag 
of the 3«etho2^carbonyl«l,4«dihydro«5»aetho2cycarbonyl»6« 
aathyl-4- (4-nitro) phenyl-2- (W- (3- (4,4, -diphenylpiperidin- 
1-y l ) propyl ) aaino) aethylpyr idine , hydrochloride 
35 (325) and 1(5 ag of 1,4,7, 7-Tetrahydro-3-aethoxycarbonyl- 
S-aethyl-5-oxo«4« ( 4 -ni tropheny 1 ) °S«(3«(4,4- 
diphenylpip®ridin-l«yl))propylpyrrolo[3,4«b]pyridine, 
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hydrochloride salt (9%) . 

Hydrochloride Salts: The hydrochloride salts were 
prepared by dissolving the free bases in minimum amounts 
5 of ethyl acetate (0.5 mL) and addition of an excess of l 
M HC1 in ether (1 mL) . Compound 90 can exist as a 
monohydrochloride or as a dihydrochloride salt. The 
monohydrochloride salt is soluble in ethyl acetate and 
the dihydrochloride salt is not. The two can be 
10 separated by trituration of the crude product with ethyl 
acetate, in which case, the monohydrochloride can be 
found in the ethyl acetate extract. 

3 -Ethoxy car bony 1-1 , 4 -d ihydro- 5-me thoxy carbony 1 - 6 -ms thy 1 - 
15 4- (4-nitro)phenyl-2- (H- (3 - (4 , 4 , -diphsnylpiparidin-1- 
yl)propyl)aMino)»ethylpyridin«, hydrochloride hydrate 
<90): 

Anal. Calcd for C^H^Oj.HCl.HjO: C, 63.71; H, 6.44; N, 
7.62. Found: C, 63.75; H, 6.53; N, 7.19. 

20 

3 -Rthoxy carbony 1 -1,4 -di hydro - 5 -mm thoxy carbony 1-6 -«a t hy 1- 
4- (4-nitrophenyl) -2- (M- (3- (4, 4-diphenylpiperidin-i- 
yl)propyl)amino)««thylpyridine, dihydrochloride: 

Anal. Calcd for C^H^O^HCl: C, 62.15; H, 6.15; N, 7.43. 
25 Pound: C, 61.75; H, 6.16; N, 7.32. 

1,4,7 , 7-Tetrahydro-3-m«thoxyearbonyl-6-nathyl-5-oxo-4- (4- 
nitrophenyl) -6- (3-(4,4-diphanylpip«ridin-l-yl) ) propylpyr- 
rolo[3, 4 -b] pyridine, hydrochloride hydrate (91). 

30 Anal. Calcd for Cj^N^.HCl.HjO: C, 64.48; H, 6.00; N, 
8.13. Found: C, 64.05; H, 6.05; N, 8.53. 

EXAMPLE 92 

35 1,4 -Dihydro -5 thoxy carbony l-l, a , 6-trimethyl-4- (4-nitro- 
phenyl) -3- [3- (4, 4-diphenylpiperidin-l-yl) propoxy] car- 
bony lpyridine hydrochloride hydrate (92) . Sodium hydride 
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(60% dispersion in mineral oil, 100 mg, 2° 51 maol, 3 o 0 
©guiv) was washed with anhydrous hexane under argon, and 
the washing© were discarded. Tetrahydrofuran (11 mL) was 
added and the resulting suspension was cooled to 0 9 Co 
5 A solution of l,4-dihydro-5«®ethoxyearbonyl~ 
2 o 6-dimethy 1«4 ° ( 4 -nitrophenyl )-3-[3-(4 p 4-diphenyl- 
piperidin-l-yl)propoxy]carbonylpyridine (S10 ag, 0.840 
esoI, 1.0 ©guiv) in T&P (4 mL) was added, followed by CHjI 
(9.156 mL, 2o51 maol, 3o0 equiv) . The resulting orange 
10 suspension was stirred at 0 °C for 2 hours and then at 
room temperature for 1.5 hours. Water (10 mL) was added, 
the pS3 was adjusted to 9-10 by addition of S H aq. MaOH, 
and the aqueous phase was extracted with StOAe (4 x 20 
mL) o The combined organic solutions were dried over ESgSO^ 
> 15 and concentrated. The residue was purified by flash 

chromatography (Sie 2 , EtO&e-hexane isl to IsO) to give 218 
(42ft) of yellow solid, which was characterised 
spectroscopieally. To a solution of this product in 
• EtOhc (5 ML) was added a solution of HC1 in ether (1.0 H, 
20. 0.3® mL, 1.1 equiv). The mixture was warmed to 50 °C 
until the solution was clear, then cooled slowly to 0 °C. 
Filtration afforded 6<S ag of yellow solids ©.p. 127-128 
°Q? Anal. Calcd. for C^jHyOf-HCl-B^D: C, 65.53? H, 6.54,° 
BS, So20o Founds C, 65.73 52, 6.34? >, 6.12. 

25 

mm2PL& 93 

( & J) = % o 4 "Siteyaff^-s «oofe&©sy ©Qg&@ay a«8 0 8 °<°1&qo fefey a =4 « ( <5 « 

30 i=yi8p2?@py2L3>@Qg&@aoDia®9ygiaiao &yas@©&2l@j?ifio toyflsafeo 
J|&J»0S>o This compound was prepared according to Method 
A. A solution of ^- (3- (4 , 4~dipheny2piperidin-l- 
yl) propyl ) acetoacetaaide (365 ag, 0.964 mmol, 1.0 equiv), 
methyl 3-aainoerotonate (138 mg, i o 20 mmol, 1.2 equiv, 

35 aidrich), and 4-nitrobengaldehyde (181 sag, 1.20 mmol, 1.2 
equiv, Aldrich) in isopropanol (20 mL) was refined under 
argon for 60 hours. The mixture was cooled to room 
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tempers ture and concentrated, and the residue was diluted 
with CBfjCl^ washed with water , dried over ElgSO & , and 
concentrated « The residue was purified by flash 
chromatography (Si0 2 , EtO&c, followed by EtO&c°E2e02S 19 si 
5 and 9 si) to give 147 „ 8 ®g (25%) of yellow solid, which 
was characterised spectroseopicallyo To a solution of 
this product in.StOE (2 ®L) was added a solution of HC1 
in ether (loO M, 0o24 sL, l o 0 eguiv) • Addition of ethyl 
acetate (3 mL) followed by heating gave a clear solution , 
10 Slow cooling of this solution, followed by filtration, 
gave 91 ag of yellow crystalline solids s«p, 182-183 0 e,° 
analo Salcdc for e^H^O^HCl-S^Os C, 65o20,° B, So 54? B # 
8p45o Founds C, S5o30,° 8, 6o28,° B, SolSo 

15 {❖)«9S &yte@@feX@g4flo ayteafecu The enantioaers 

of 03*BC1*B^0 were separated on a chiral HPLC coluan as 
follows a Four injections of (±)-09*BCl*^O (ca„ 22 . 5 ®g 
per injection in StOH solution) were ©ade onto a 
Chiralpak &S coluan {20 250 ®a, Daicel) , which was 

20 eluted with StOH«hexane«diethyla®ine (30s 70s 0 o 05) at a 
flowrat® of © o 0 aL/nin with W detection at 300 nsa 0 The 
first Bajor pea& to elute (retention tisae 8o<S8 sin) was 
further purified by flash chromatography (Si0 2 , E3eOH«CH 2 Cl 2 
12s88)o To a solution of this product in OHgClg (3 mL) 

25 was -added BC1 in other (1.0 ^ Op 25 ©L) □ after removal 
of the solvents, a oolution of the residue in CS^Cl^ (2 
®L) was added dropwio® into ether (6 ®L) with swirling to 
give, after filtration, 13 o 8 ©g of yellow powders [e?J 9 a 
~30o<S® (OSgClg, 0o©OO7<15 9/aL); © 0 po 176 @ C? &nalo Oalcdo 

30 for C^H^O^HCl-HgOs C # 65o20? H, So54? W, i 0 45o Founds 
S, <S5o3<5? H, 88, §o42o The second Major peak to 

elute fro® the chiral column (retention tiae 14«14 sin) 
was reinjected into, the chiral column, collected, and 
converted to the MCI ©alt and precipitated as described 

35 for the enantioaer to afford 8o5 ' sag of yellow 

powders [e] 9 =» «>26o6 9 (C^Cl^ 0o001033 g/®L) ; m 0 po 182 
°e,° analo Calcdo for C^H^O^BCl-B^s C, 65 o 20,* H, 6o54? 
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N, S;45- Founds C, 65o51? H, 6.42; N, 8«36o 

5 ^its©^ho^^ll°^°lS° i<\ a <\°^i^hom^l^i^os^^±^^ 
^^l^s©^©^I^2 ( ^^^^l^W^^o &7fl?eeb3.asiL£o This 
compound was prepared according to Method Ao A solution 
of methyl 3»aminocrotonate (265 mg, 2„3 mmol, loO eguiv) , 
4-nitrobenzaldehyde (348 mg, 2«3 mmol, l o 0 eguiv) , and 

10 acetoacetic acid 3 - [ 4 , 4 -dipheny Ipiper idin-l-y 1 ) propyl ] 
ester (872 mg, 2«3 mmol, 1*0 eguiv) in isopropanol Has 
refluxed under argon with stirring for 68 hours • Cooling 
and removal of solvent gave a residue 9 which was purified 
by flash chromatography (Si0 2 , EtOAc-hexane Isl and Is 2 

15 followed by StOAc) to afford 717 mg (51$) of yellow 
solids which was characterized spectroscopically* To a 
solution of this product (710 mg, 1 Q 16 mmol, l o 0 eguiv) 
in StOH (5 mL) was added a solution of HC1 in ether (l o 0 
M„ lo5 mL, lo5 mmol, lo3 eguiv) <, The solvent® were 

20 removed and the residue was dissolved in CHgClgo This 
solution was added dropwise to 25 mL of ether to afford p 
after filtration, 500 mg of yellow crystalline solids 
m.po 152-153 °C. &nalo Calcdo for C^H^WjO^-HCls C, 66.92? 
H, 6.24; W, 6o50o Pounds C, 66*70,° H, 5o99? W, 6o27„ 

25 



mm>LE 95 

aite©paoayl>py^ifliao«s«eQgbosylie oeido h solution of 3- 
30 aminocrotonamide (6o028 g, 60 o 21 maol) , 4- 
nitrobensaldehyde (6 o 066 g, 40 o 14 mmol) and 2-cyanoethyl 
acetoacetate (6o227 g, 40 o 14 mmol) in 125 mL of 2toH was 
refluxed for 48 hrso The reaction mixture was filtered 
and the filtrate was concentrated to give a brown oil 0 
35 This brown oil was dissolved in 250 mL of CHC1 3 (with 
addition of a small amount of acetone to give a 
homogeneous solution), washed with water (2 « 100 mL) and 
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dried over W^SO^* After filtration and removal of 
solvent, the residue uas dissolved into 200 mL of £2eOH 
and treated with 100 aL 2N KOH solution at 0 °C for 30 
ain<> The EieOH was removed in vacuo and the aqueous layer 
5 was diluted with 100 aL of water and washed with StO&c (2 
« 100 aL) o Hith stirring, the aqueous layer was acidified 
to pH 1 by addition of 6 W hydrochloric acido The yellow 
precipitate was collected by filtration, washed with 10 
aL of cold water and dried in v&ctio to afford 5o877 g 
10 (46.1ft yield for two steps) of yellow powdero 

S°8<i-Sy^@^«<l°p&oaylp£gogi€ia«a=y5L|^@pi@aitgiiOo To a 
solution of 4-hydroxy-4-phenylpiperidine (3oll g, 17*5 
aaol, lo00 eguiv) in Eton (30 aL) was added acrylonitrile 
IS (2o89 aL, 43o8 aaol, 2o50 eguiv) dropwise at 0 °Co The 
aissture was stirred at room temperature for 1„5 hours and 
then concentrated to afford 3o71 g (92%) of white solid, 
which was characterised spectroscopically Q 

20 &»<JS~£aiiMpg©jj^ To a 

©olution of 3- (4-hydro&y-4-phenylpiperidin«l- 
yl)propionitril® (3o71 g, iSd aaol, l o 00 equiv) in THF 
(15 aL) at rooa temperature was added borane- 
tetrahydrofuran complex (l„0 E2 in THF, 5So3 aL, 56 . 3 

25 aaol, 3o50 eguiv) dropwise . The aissture was stirred at 
refill for 4o5 hour® and then cooled to rooa temperature . 
Agueous HC1 (6 W, 85 aL) was added and the mixture was 
©tirred at 50-70 °C for 2 hours « The aissture was basif ied 
to pH 9-10 by addition of <S W agueous MaOH and extracted 

30 with EtO&c (75 aL) and CH 2 C1 2 (3 22 75 aL) . The combined 
organic solutions were dried over MgSO^ and concentrated . 
To a solution of the residue in CS^Cl^ (75 aL) was added 
HC1 in Etp (lo0 H, 38 aL, 2«3 eguiv) . After removal of 
the solvents, the residue was triturated with StjO (185 

35 aL) o The resulting white solid was collected by 
filtration and washed with Bt^Oo Water (50 aL) was added 
to this solid, and the aissture was basif ied to pH 10-11 
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by addition of 1 N aqueous NaOH and extracted with CHjClj 
(150 mL + 2 x 75 ®L) o The combined CHgCl^ solutions were 
dried over E3gS0 4 and concentrated to give 3.12 g (83%) of 
colorless oil, which was characterised spectroseopicallyo 

5 

p&QaylpiposiLflia«4«y X J g£®py i©ark@s&H&<3@ 3 J =2 , d-@£aot&y l°<a » 
{<^ite©pfeoay2L)py^±fl&ao kyfir@ehl@rifio foySrafeo (®s) • A 
missture of 5«carboxamido-l „ 4-dihydro«2 , 6-dimethyl«4- (4- 

10 nitrophenyl)pyridine-3~earboxylic acid (200 ®g, 0.63 
smol, IpOO eguiv),- l-(3-dimethylaminopropyl) -3« 
ethylcarbodiimide hydrochloride (181 o 3 mg, 0.946 mmol, 
1p50 eguiv) and 4-dimethylaminopyridine (84 o7 mg, 0o690 
mmol, loio eguiv) in anhydrous CHjClj (15 mL) was stirred 

15 at room temperatures under argon for 1 hour. & solution 
of 1° (3-aminopropyl) ~4«hydroxy-4~phenylpiperidine (177 
ag, 0o756 mmol, i o 20 eguiv) in CHgClg (10 ®L) was 
injected, and the misstur© na© stirred at reflux for 14 
hours. Anhydrous D£2F (8 mL) was injected , and the 

20 resulting clear solution was refluxed for an additional 
hour. The missture was cooled to room temperature, 
diluted with C^Cl^ (150. aL) p and washed with saturated 
aqueous $M 6 Cl (3 2f 40 mL) • The organic phase was dried 
over MgS0 4 and concentrated. The residue was purified by 

25 flash chromatography (SiO g , €Stei 3 -EZeOH-methanolie ammonia 
(2 E3) 100s9s7) to afford 145 mg (43%) of free base as 
a yellow ©olid, which was characterised 
©pectroscopicallyo To a solution of this product in 
CHgClg (10 mL) wa® added BC1 in ether (1.0 S3, 0 o 5 aL, 1.3 

30 eguiv) . After removal of the solvents, the residue was 
dissolved in O&gClg (5 mL) and added dropwise to ether (30 
mL) with swirling to give, after filtration, 130 mg of 
yellow solids gup* 159 °C (decomp«),° Analo Calcdo for 
C 2f ^ 3 5BJ 5 0 5 - HCl-lo 9 S^Os C, 57. 64? H v 6.64? W, llo59o Founds 
35 C, 57.50? 53, 6.65? 85, 11.58o 
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<J°&<90fe2?l°2,° ( s =onia@^@py 1 J °4-]?>fe©aya]p>3,g>o5?i<aiSiOc 4-Acetyl- 
4-phenylpiperidine (lo53 g, 7*50 aaol, loOO eguiv, 
Mdrich) , 3~broaopropylaaine hydrobroaide (lo64 g, 7c50 
asol, loOO equiv) and potassiua carbonate (lo2<9 g, 9o00 
5 ascl, lo20 equiv) were stirred in ref luscing 1,4-dioxane 
(50 aL) for 12 hours o After reaoval of dioxane, water 
(50 aL) m added and the pH was adjusted to 11-12 by 
addition of 1 BJ aqueous E&aOHo The aissture was extracted 
with CHjClj (100 aL -5- 3 X 50 aL) . The coabined organic 
10 ©elation® were dried over UgSO^ and concentrated • The 
residue was purified by flash chromatography (EtOAc-£3eOH- 
EtjM I00s40s20) to give 780 ag (40%) of colorless oil, 
which was characterised ®peetroscopically 0 

15 S°{0« J s = ja°a§o&yJ«<i»96ioayi54pogiflia«i» 

ooogB&toyteafeo ^f)GJ)o A aissture of 5~carbo2caaido~l,4- 
dihydro-2 , 6-dia®thyl-4- (4-nitrophenyl) pyridine-3- 

20 carboxylic acid (200 ag, 0.63 anol, loOO eguiv) , l-(3- 
diaethylaainopropyl) ~3°©thylearb©diiaide hydrochloride 
(131o3 ag, 0o946 aaol, l o 50 equiv) and 4- 
diaethylaainopyridine (84 o7 ag, 0o690 aaol, l o 10 eguiv) 
in anhydrous CHjClg (20 aL) was stirred at room 

25 teaperature under argon for 1 hour Q h solution of 4° 
aeetyl°l° (3-aainopropyl) «4«phenylpiperidine (197 ag, 
0o75S aaol, lc20 eguiv) in CHjClj (10 aL) was injected,, 
and the aiscture was stirred at reflux for 6 hours • The 
aissture was co@l©d to rooa teaperature, diluted with 

30 CHgei 2 (150 aL) o and washed with saturated aqueous BJH^ei 
(3 40 aL) o The organic phase was dried over EJgSO^ and 
concentrated . The residue was purified by flash 
chroaatography (Si0 2 , CHCl s ~£2eOH-aethanolic aaaonia (2 E2) 
90s 8s 5) to afford 220 ag (62%) of f><B free base as a 

35 yellow solid, which was characterized spectroscopically 0 
To a solution of this product in CHgClg (10 aL) was added 
HC1 in ether (1.0 H, 0 o 5 aL, lo3 equiv) • After reaoval 
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of the solvents, the residue was dissolved in CHjClg (5 
aL) and added dropwise to ether (30 aL) with swirling to 
give, after filtration, 190 sag of 9d hydrochloride 
sesguihydrate (yellow solid)? a. p. 177 0 C (deeeap.)° 
5 Anal. Caied. for C^H^I^y HC1* 1.5 HgO-0.1 Btpt c, 59.79,° 
H, 6.71? M, 11.10. Founds C, 59.86; H, 6.73? N, 3.0.88. 

EXAMPLE 97 

a= J I)<=&siLsi@pg@py3,B =0°©y&©@°4°$hQaylgips)ri!,d£aoo 4°Cyano=4= 
10 phenylpiperidine hydrochloride (3. 01 g, 22.5 aaol, 1.00 
eguiv, Aldrieh) was added to water (loo aL) , and the 
©elation wag basified t© pH 10=11 by addition of s M 
aqueous BJaOH. She agueeus phase was extracted with CS^C1 2 
(3 2£ 100 aL) . The eoabined organic solutions were dried 
15 over MgSO & and concentrated. To the residue were added 3- 
breaopropylaaine hydrohroaide (4.92 g, 22.5 aaol, 1,00 
eguiv, Aldrich) , anhydrous KjCOj (3.42 g, 24.8 aaol, l.io 
eguiv), and l,4~dioxane (100 aL) . The aixture was 
stirred at reflux for 24 hours under a Caso 4 drying tubs. 
20 . The solvent was reaoved, and the product was purified by 
flash chroaatography (Sio 2 , CHCl s ~E3eOH°aethanolie aaaonia 
(2 E3) 100S8S4 to 100S20S8) to give 3.23 g (59$) of 
colorless oil, which was characterised speetroscopically. 

aitso^oaS'lS pjsl&l&o fe^g@ehl@riao oos^pifey^s-Qto 
Aaixfcur© of 5=carb©2jaaid©°i,4=dihydr©=2,S=diaethyl=4<='(4= 
nitrophenyl)pyridin®°3=carbo?sylic acid (200 ag, 0.63 

30 j3®ol, 1.00 eguiv), l°(3~diaethylaainepropyl)~3° 
ethylearbodiiside hydrochloride (181.3 ag, 0.946 aaol, 
1.50 eguiv) and 4=diaethylaainopyridine (84.7 ag, 0.690 
aaol, 1.10 eguiv) in anhydrous CHjClj (20 aL) was stirred 
at rooa teaperature under argon for l hour, & solution 

35 of l-(3=aainopropyl)«=4°cyano=4<=phenylpiperidine (184 ag, 
0.756 aaol, 1.20 eguiv) in OSgClg (10 aL) was injected, 
and the aixture was stirred at reflux for 6 hours. The 
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mixture ras cooled to roos tempera ture, diluted with 
CHgCl 2 (150 mL) , and cashed with saturated aqueous WH 6 C1 
(3 25 40 mL) o The organic phase was dried over E2gSO^ and 
concentrated . She residue was purified by flash 
5 chromatography (Si0 3 , eHCl 3 -£2eOH-aethanolie asaonia (2 U) 
100s<6s2) to afford 220 ag (64$) of 07 free base as a 
yellow solid, which was characterised spectroscopically e 
To a solution of this product (210 ag, 0 o 387 mmol) in 
CHgClg (10 aL) was added HC1 in ether (lo0 £2, 0o5 mL, lo3 

10 ©guiv) o after removal of the solvents, the residue was 
dissolved in GS^Q1 2 (5 aL) and added dropwise to ether (30 
sL) with swirling to give, after filtration, 200 ag of 9? 
hydrochloride ©esguihyfirate (yellow solid) s a 0 po-182 ®C 
(decoapo)? &nalo Caledo for C^H^WgO^HCl* lo5 E^Os C, 

15 S9o45,° B 9 <So32? B, 13o87o Founds C, 5S.35; H, .6.15; W, 
13.76c 

q©S ^J)°97 &yfig@@&2L@giflo teyagofcOo The ©nantioaers 
of 3 free base (700 Bg) were separated in seven 

20 injections on a ehiralpak hS column (20 250 ma, 

Daicel) , which was ©luted with EtOH-hexane 20s 80 at 9«0 
aL/ain with CTV detection, at 300 na<, The first major pealc 
eluted at 27 min<» To a solution of this product ([©] 9 a 
<-29o9® (MeOM, 0O01395 g/aL) ) in StOH (10 aL) was added 

25 HC1 in ©feher (l«o H, OoSO aL) at 0 0 e„ after removal of 
the solvent®, a solution of the residue in ItOH (2 aL) 
was added dr©pwi©e into ether (50 mL) with swirling to 
give, after filtration, 282ol ag of yellow powders [<&] & 
° -45o0° (E3eOS3, OoOllS g/aL) i a 0 p 0 199 °C (deeoapo)? 

30 analo Salcdo for B^Os C, 58.32? H, 6 0 <81,° 

E?, 13o@0o Founds 0, 58o4§? H, <So22; Rf„ 13 0 31 0 The 
©eeond major component eluted at 43 ain ([e] B = °28o7® 
(E3eOH, 0o 02005 g/aL) ) • This product was converted to the 
8C1 salt and precipitated as described for the other 

35 enantioaer to afford 272 e 9 mg of yellow powders a 
«>45o3 0 (EJeOBt, 0O01O85 g/aL) j a 0 po 199 d C (dee©ap 0 )? &nalo 
Calcdo for C^^8^0 6 *Hei*2ol5 SJjOs C, 58o32,° H, 6*41; N, 
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13o<S0o Founds C, 58*16? H, 6o21? W, 13o39o 

EXMJPLE 98 

5 <l» ^4 Htofe&o^yplfcaayl J °d ^jpfeoiay 2jj?£]?0£i<£li&o 0 4 -Siydr©2cy-4 - 
pbenylpiperidine (So 00 g, 28 » 2 aaol, 1*00 equiv, Aldrich) 
wa© added to a suspension of &1C1 3 (18.8 g, 141 aaol, 5.00 
©guiv) in anhydrous anisole (100 aL) „ The fixture was 
©tirr©d at rooa temperature for 1 hour and then heated to 

10 50 °C for 3o5 hours • St was cooled to rooa teaperature 
and poured cautiously into ice-water « The mixture was 
basified to pH 11 by addition of S £3 aqueous BffaOH, and 
extracted with EtOAc (3 x 75 aL) . The combined organic 
solutions were applied directly to a flash chromatography 

15 coluan, which was eluted with CHjCIj-NHj in E3eOH (0o67 H) , 
4:1 to afford l e S83 g (220) of light yellow oil, which 
was characterised speetroscopicallyo 

20 y&jp?qp£ea£fe?&2.o. Acrylonitrile (l e 03 ®L, 15o7 aaol, 
2o50 equiv) was added at 0 9 C to a solution of 4- (4° 
aetho2syphenyl)-<8-phenylpiperidine (lo68 g, <So28 aaol, 
IcOO equiv) in StOH (30 aL) and the resulting solution 
was stirred for lo5 hour® at rooa temperature . After 

25 reaoval of the solvent 9 the residue was purified by flash 
chroaategraphy (Si0 2 , EtOAc-CHCl 3 Is 3) to give 1«41 g 
(70S) of colorless oil, which ' was characterized 
speetroscopicallyo 

To a stirred solution of 3-[4-(4-aethoxyphenyl)~<9- 
phenylpiperidin-l-yl)propi©nitrile (lo41 g, 4 o 40 aaol, 
lo0 eguiv) in anhydrous THF (10 aL) under argon was added 
a solution of in THF (l o 0 H, ll o 0 aL, 2 Q 5 equiv) at 
35 rooa teaperatureo The aissture was reflusced for 4 D 5 hours 
and then cooled to rooa teaperatureo Aqueous HC1 (S W, 
15 aL) was added and stirring was continued for 2 hours 
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at 55-60 ®Co The aixture was basified to pH 9 by 
addition of 6 N aqueous WaOH and extracted with CHjClj (3 
x 75 mL) o The combined organic solutions were dried over 
MgS0 6 and concentrated o The residue was dissolved in 
5 CHgCl 2 (10 ®L) and treated with HC1 in ether (loO S3, 9o0 
aL, 2o0 eguiv) <> The solvents were removed g ether (30 sL) 
was added , the sissture was filtered , and the filter cake 
was washed with ether (2 x 10 sL) • Water (20 aL) was 
added to the resulting white solid, the pH was adjusted 
10 to 10 with l U MaOH, and the aqueous phase was extracted 
with CJ^Clj (3 x 40 ®L)o The combined organic solutions 
were dried over E3gS0 6 and concentrated to give 610 ®g 
(43%) of white ©olid, which was characterized 
speetroscopieally • 

15 

S^^aifes'QgiSioaylligi^iSijao ayteoefcl^giflo (98) o & aixture of 
5-carboxasaido-l , 4~dihydro-2 , 6 -dimethyl -4- ( 4- 

20 nitr@phenyl)pyridine-3~earbo2cylic acid (200 ©g„ 0o63 
saol o 1 o 00 ©quiv) , 1- (3~di@ethylasinopropyl) -3- 
ethylearbodiisdde hydrochloride (181<,3 ag, 0o946 ©aol, 
lo50 equiv) and 4°di@ethyla®inopyridin© (84 o 7 ag, 0o690 
aaol, i.io equiv) in anhydrous CB^eig (20 ©L) was stirred 

25 at roo® temperature under argon for 1 houro & solution 
©f 1° (3-a©in©propyl) =4- ( 4«aethoxyphenyl) 
phenylpiperidine (245 ag, 0o755 asael, i o 20 equiv) in 
CHgClj (10 ©L) was injeet®d„ and the aissture wa® stirred 
at reflux for 6 h©ur®o The aixture wa© cooled to room 

30 temperature, diluted with CHjClg (150 ®L) , and washed with 
saturated aqueous HH^Cl (3 x 40 wL) . The organic phase 
was dried over MgSO^ and concentrated* The residue was 
purified by flash chromatography (Si0 2 , CHCl s °MeOH« 
sethanolic asaonia (2 63) 100s 4s 2) to afford 275 ag (70%) 

35 of £>® free base as a yellow solid, which was 
characterised speetroseopieallyo To a solution of this 
product in €S3gCl 2 (10 ©L) was added HC1 in ether (l o 0 U, 
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0o8 ®L, 1.8 equiv) „ After removal of the solvents, the 
residue was dissolved in CHjCl^ (5 aL) and added dropwise 
to ether (30 aL) with swirling to give, after filtration, 
225 mg of m hydrochloride (yellow ©olid) s a 0 po 185 9 C 
5 (decomp.),° Anal. Calcdo for C^H^S^cy HC1* 0.4 CHjClgg C, 
62.98; H, 6o21? W, 10.09. Founds C, S3. 02; H, 6.40; W, 
9.76. 

EXAMPLE 99 

10 

a«®oas^l«<i°nofelfiiya«@)iporiaisi«<l°®lo To a solution of 1- 
benzy 1-4 -piper idone (5.00 mL, 27.0 amol, lo00 equiv, 
Mdrich) in anhydrous ether at -78 °C under argon was 
added methyllithius (1.4 EI in EtjO, 54.0 aL, 53.9 maol, 

15 2.00 equiv). Stirring was continued at -78 9 C for 1.5 
hours. Ether (200 bL) and water (40 ML) were added, and 
the two phases wer© separated. The aqueous solution was 
csastracted with Et^o (3 x 50 mL) . The combined organic 
solutions were dried over £3gS0 6 and concentrated. The 

20 residue was purified by flash chromatography (Si0 2 , StOAc 
to EtOAc-EfeOH 9 si) to give 4.81 g (87%) of colorless oil, 
which was characterised spectroscopically. 

i«8oaay3L°0^ofe&y3L»<l«paioayl9ipc»ieiaoo l-®ensyl~4-methyl- 
25 piper idin-4-ol (4.81 g, 23.4 aaol, 1.00 equiv) was added 
to a suspension of MC1 3 (15.62 g, 117 amol, 5.00 equiv) 
in benzene (100 ®L) at room temperature under argon. The 
missture was stirred at reflux for 24 hours, then cooled 
and poured cautiously into ice water (100 g of ice plus 
30 50 mL of water) . The aqueous phase was adjusted to pH 
11-12 by addition of 6 W aqueous WaOH at 0 °C, and 
extracted with StO&e (3 x 100 mL) . The combined organic 
solutions were dried over KgSO^ and concentrated . The 
residue was purified by flash chromatography (Si0 2 , 
35 hexane-S^O 19 si to 9s 1 followed by hexane-EtOAc 3 si) to 
give 3.23 g .(52$) of brown oil, which was characterised 
spectroscopically . 
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<J°nofe&y3L°<i°g)feo©y2.gi@>os'iSisiOo Freshly prepared Methanol ic 
formic acid solution (4o4% by Height 0 70 mL) Has added to 
l-banzyl-4-aethyl-4-phenylpiperidine (3o23 g, 12 o 2 aaol, 
1.00 equiv) <> To the resulting solution Has added 
5 palladium on carbon (10% Pd, 2«00 g) „ The misfture Has 
stirred at rooa teaperature for 24 hours o The solid Has 
filtered out and Hashed Hith MeOH (30 aL) , H20 (15 ©L) , 
CB^Clj (30 aL) and KleOH (15 aL) . The eoabined filtrate 
and nashings Here concentrated, and the residue Has 

10 dissolved in CHgCl 2 (50 aL) and H20 (10 aL) 0 The aqueous 
phase Has adjusted to pH 11 by addition of 1 H aqueous 
JJaOHo The organic phase Has separated, dried over EJgSO^ 
and concentrated o The residual oil Has purified by flash 
chromatography (Si0 2 , eHCl 3 °P3eOH-KKj (2o0 S3 in £3eOH) 

15 100s4s0 to 100s 20s 10) to afford l o 20 g of l-bensyl~4« 
aethyl«4-phenylpiperidine and 1,10 g (51%, 82% based on 
unrecovered starting • material) of 4-aethyl-4- 
phenylpiperidine, nhich nas characterised 
spectroscopicallyo 

20 

phenylpiperidine (lo00 g, 5*70 anol, lo00 equiv) f 3- 
broaopropylaaine hydrebroaide (l<,87 g, 8 P 55 aaol, 1«00 
equiv) and potassiua carbonate (lc97 g, 14 • 2 anol, 2o5 

25 equiv) Her® stirred in reflussing dioxane (20 aL) for 36 
hours o After reaoval ©f the solvent , Hater (50 aL) Has 
added and the pS3 Has adjusted to 11-12 by addition of 1 
KT aqueous KlaOHo The Mixture Has esstracted nith CH^eig 
(150 ®L + 3 % 100 ®L) 0 The eoabined organic solutions 

30 Here dried over E2gS0 6 and concentrated • The residue Has 
purified by flash ehroaatography (Si0 2 , OTClj-EJeOH-WHj (2 
£3 in D3eOH) 100s 20s 10) to give 241 sag (18%) of colorless 
oil, nhich nas characterised spectroscopicallyo 
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mixture of 5-carboxamido-l , 4-dihydro-2 , 6 -dime thy 1-4 - (4- 
nitrophenyl)pyridine-3-carboxylic acid (148 mg, 0.465 
mmol , l . 00 equiv) , 1- ( 3 -dimethy laminopropy 1 ) -3 - 
ethylcarbodiimide hydrochloride (149 mg, 0.776 nmol, 1.67 
5 equiv) and 4 -dimethy laminopyridine (69.5 mg, 0.569 mmol, 
1.22 equiv) in anhydrous CHjClj (15 mL) was stirred at 
room temperature under argon for 1 hour. A solution of 
3-aminopropyl-4-methyl-4-phenylpiperidine (120 mg, 0.517 
mmol, l.ii equiv) in CHjClj (5 mL) was injected, and 
10 stirring was continued at reflux for 6 hours. The 
mixture was cooled to room temperature, diluted with 
CHjClj (120 mL), and washed with saturated aqueous NH 4 ci 
(3 x 35 mL) . The organic phase was dried over MgS0 4 and 
concentrated. The residue was purified by flash 
15 chromatography (Si0 2 , CHCl 3 -MeOH-methanolic ammonia (2 M) 
100:3:1.5 to 100:4:2) to afford 135 mg (54%) of 99 free 
base as a yellow solid, which was characterized 
spectroscopically. To a solution of this product (132 
mg, 0.25 mmol, 1.0 equiv) in CHjC^ (4 mL) and MeOH (1 mL) 
20 was added HC1 in ether (1.0 M, 0.5 mL, 2.0 equiv) . After 
removal of the solvents, the residue was dissolved in 
CH^Clj (4 mL) and MeOH (1 mL) and added dropwise to ether 
(30 mL) with swirling to give, after filtration, 110 mg 
of yellow solid: m.p. 178 °C (decomp.); Anal. Calcd. for 
25 CjoHjyNjO^HCl-l^ HjO: C, 60.73; H, 6.93; N, 11.80. Found: 
C, 60.76; H, 6.96; N, 11.70. 

EXAMPLE 100 

30 «-Ethyl-2,2-dimethyl-2tf,4ff-i,3-dioxin-4-one. To a 

solution of 2,2-dimethyl-l,3-dioxan-4,6-dione l (40.4 g, 
280 mmol, 1.00 equiv, Aldrich) in anhydrous CHjClj (300 
mL) at 0 *C under argon was added propionyl chloride (26.7 
mL, 308 mmol, l.io equiv) followed by pyridine (45.3 mL, 
35 560 mmol, 2.00 equiv). The resulting mixture was stirred 
at 0 *C for 1 hour and then at room temperature for 5 
hours. The organic solution was washed with l N aqueous 
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HC1 (2 x 100 aL) and crater (3 x 100 aL) , dried over MgSO^ 
and concentrated to give 32 g of 2,2«diaethyl-5- 
propanoyl-lfS-fiioxaa^S^ione a© a purple ©olid, which 
m© characterised ©pectroscopieally* h solution of this 
S ©olid and acetone (10 . 3 aL, 140 mmol, 0o50 equiv) in 
toluene (300 aL) was ©tirred at refl^ under argon for 
lo5 hours o After removal of the solvents, the residue 
was distilled at reduced pressure to afford 15 o0 g (34$) 
of colorless oil (b e po 85-87 °C/0c5 am Hg) , which was 
10 characterised ©peetroscopieallyo 

S«2^ia©=2=g>o®feo®oJ3iaoo Anhydrous ammonia gas was passed 
into a solution of S~ethyl°2, 2-dimethyl~2#, 4H-1, 3-dioxin- 
4«©ne (15ol g, §>6 e 7 mmol) in p-xylene (240 aL) at 115 °C 

15 (bath temperature) for 5 hours • The mixture was cooled 
to room temperature, diluted with CHC1 3 (145 aL) , dried 
over E3gS0 6 , and concentrated to afford 1O O 05 g (91$) of 
light yellow oil, which was characterized 
©pectroseopically and used for the next step without 

20 purification 

8«espaa©ofe&y3L D°@2©g>o®toa©QfeOo & solution of ethyl 
propionylacetate (50 g, 0 O 35 mol, 1*0 equiv) and 3- 
hydr@xypr@pi®niferile (35 bL„ 0o52 boI, lo5 eguiv) was 
25 heated at If 0-210 °C while BtOH (19 aL) was collected by 
distillationo The residue was distilled in vacuo to 
afford 37 g (63$) of yollow oil (h„po 120=125 °C/0o4 ®a 
Hg), which was characterised ©peetr©se©pieally 0 

In a dry flask, a fixture of 4-nitrobensaldehyde (12 „ 7 g, 
84 « 3 mmol , 1 • 00 equiv) , 2-eyanoethyl 3~©xopentanoate 
(15o0 g, 88o7 E*mol, 1*00 equiv) , piperidine (0 o 44 aL, 4o4 
aaol, 0o05 eq[uiv) and acetic acid (Op 25 aL, 4«4 mmol, 
35 0o05 eguiv) in 2-propanol (200 aL) was stirred at rooa 
temperature under argon for 24 hours* The resulting 
white precipitate was collected by filtration, washed 
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with cold 2°propanol (3 x 50 mL) , and dried to afford 
24 o 6 g (965) of white solid, which was characterized 
spectroscopically „ 

ai&yfig©«<l««l«="aiLfe3?@g6QayX} pysifliaoo A fixture of 2- 
cyanoethyl 2- ( 4 -ni tropheny 1 ) aethy leno-3 -oxopentanoate 
(24 o 2 g f 80ol aaol, loOO eguiv) and 3-aaino-2«pentenaaide 
(10ol g, 88 ol Esaol, lolO eguiv) in EtOH was stirred at 
10 reflux under argon for 14 hours <> Removal of the solvent 
afforded 32 ol g (91% crude yield) of yellow solid, which 
was characterised spectroscopically and used for the nest 
step without purification . 

15 §-©as&@s^£<a@^ 

yS.J9ysifliao«s«@QgtoosyXi© a@&<a 0 Aqueous BiaOH (1 w r 204 
aL, 204 s&aol, 3o0 eguiv) was added slowly with stirring 
at -5 °C to a solution of 5-carboxaaido-3~(2-eyano- 
ethoxy) earbonyl-2 , 6-diethyl-l, 4-dihydro-4- (4~nitrophenyl) 

20 pyridine (27d g v 68 o 0 saol, l o 0 eguiv) in acetone (100 
aL) and stirring was continued at -5 - 0 °C for 1 hour. 
Acetone was removed in vacuo at 10 °C<, The agueous 
solution was extracted with StOAc (2 x 150 aL) and CHgClg 
(2 x 100 sL) 9 and the organic extracts were discarded □ 

25 The agueous phase was acidified to pH 2-3 by addition of 
6 W agueous EC1 (ca e 340 sL) with stirring at -5 - 0 °c, 
and stirring was continued for 30 ©inutes at 0 °Co The 
resulting solid was collected by filtration 9 washed with 
water (2 x 30 bL) 0 and dried in vacuo at sroo© temperature 
30 to give 22«1 g (94S) of yellow solid, which was 
characterised spectroscopically 0 

0 G°fi£atkyl-2>, <i«aiayte©-s-{Br«p« j4-&yar@sy= 

35 siteep&oayllpys&aiao fcyte©e&l©siLflo ayteafco <5L90J o A 
fixture of 5~carboxaaido-2 , 6-diethyl-l , 4-dihydro-4- (4- 
nitrophenyl) pyridine-3-carboxylic acid (250 mg, o . 724 
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mmol, 1.00 equiv) , l-(3-dimethylaminopropyl)«3- 
ethylcarbodiimide hydrochloride (208«2 mg, 1.086 mmol, 
1.50 equiv) and 4~dimethylaminopyridine (92 o 3 mg, 0 o 796 
mmol, lolO equiv) in anhydrous CH^Clg (15 mL) was stirred 
5 at room tesperature under argon for 1 hour» & solution 
of l~(3~aainoprepyl)~4Hkydro^-4-phenylpiperidine (203 • 6 
ag, 0o870 maol, l o 20 equiv) in CH^Clg (10 ®L) was 
in j acted , and the aiarfcure was stirred at reflux for 14 
hours o Anhydrous DOT (8 mL) was injected , and the 

10 resulting clear solution was refluxed for an additional 
hour. The fixture was cooled to room temperature , 
diluted with CHgClg (150 ®L) , and washed with saturated 
aqueous m^Ql (3 x 40 bL) 0 The organic phase was dried 
over SZgSO^ and concentrated » The residue was purified by 

15 flash chromatography (Sio 2 , CHCl 3 -E2eOH-methanolic ammonia 
(2 £2) 100s 8s 6) to afford 188 mg (46%) of &@@ free base as 
a yellow solid, which was characterised 
spectroscopicallyo To a solution of this product in 
O^eig (10 ®L) was added SSei in ether (l o 0 £3, 0o6 mL, 1.8 

20 equiv) « After removal of the solvents , the residue was 
dissolved in es^Clg (5 mL) and added dropwise to ether (30 
mL) with swirling to give, after filtration, 202 mg of 
a@@ hydrochloride hydrate (yellow solid) s m 0 po 165 ®C 
(decomp.); Analo Calcd« for C^E^NgCy HC1- lo 8 S^Os e, 

25 59o05? H, 6o97j M, Hollo Pounds C, 58.98; H # <So70,° W, 

Ho09o 

mmPLs ioi 

yiJpgopioaiteiJLOo Acrylonitrile (2o33 mL, 35 0 4 mmol, 
2.50 eguiv) was added at 0 & £ to a solution of 4-(4= 
chlorophenyl)~4-hydroxypiperidine (3o00 g, 14.2 mmol, 
LOO eguiv, Mdrich) in StOH (30 mL) and the resulting 
35 solution was stirred for lo5 hours at room temperature e 
The solvent was removed to give 3.71 g (99%) of white 
solid, which was characterised spectroscopically and used 
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nithout purification for the next reaction. 

To a stirred solution of 3-[4-(4-chlorophenyl)-4« 
5 hydroxypiperidin-l-yl]propionitrile (3o51 g, 13.2 mmol, 
loO equiv) in anhydrous THF (20 mL) under argon Has added 
a solution of BJ^ in THF (loO M, 46 • 4 mL, 3o5 equiv) at 
room temperature o The mixture was refluxed for 4.5 hours 
and then cooled to room temperature. Aqueous HC1 (6 N, 

10 30 mL) Has added and stirring was continued for 2 hours 
at 55-60 ®C. The mixture Has basified to pH 9 by 
addition of 6 M aqueous NaOH and extracted nith CH 2 C1 2 (3 
x 150 mL) o The combined organic solutions Here dried 
over MgSO^ and concentrated. The residue Has dissolved in 

15 CHjClj (20 mL) and treated nith HCl in ether (L0 H, 27.7 
mL, 2.1 equiv). The solvents Here removed , ether (60 mL) 
Has added, the mixture Has filtered, and the filter cake 
Has Hashed nith ether (2 x 20 mL) . ftater (40 mL) Has 
added to the resulting Hhite solid, the pH Has adjusted 

20 to 10 nith 1 U NaOH, and the aqueous phase Has extracted 
Hith CHgClj (3 x 80 mL). The combined organic solutions 
Here dried over UgSO^ and concentrated to give 3.10 g 
(87%) of Hhite solid, Hhich Has characterised 
spectroscopically . 

25 

aife5?@g)!hosiya,J)]?ys , £aisiO &yte©@&l©g&fio ^ytoafeo <> A 

mixture of 5~carboxamido«2 , 6-diethyl-X, 4~dihydro~4- (4- 

30 nitrophenyl)pyridine-3»carboxylic acid (250 mg, 0.724 
mmol 0 1.00 equiv) , 1- ( 3-dimethylaminopropyl) -3- 
ethylcarbodiiside hydrochloride (208.2 ®g, 1.086 mmol, 
1.50 equiv) and 4-dimethylaminopyridine (92.3 ®g, 0.796 
mmol, 1.10 equiv) in anhydrous CHjCl 2 (15 mL) Has stirred 

35 at room temperature under argon for 1 hour. A solution 
of 1- ( 3-aminopropyl) -4-chlorophenyl-4-hydroxypiperidine 
(233.5 mg, 0.870 mmol, 1.20 equiv) in CHjClj (10 mL) Has 
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injected , and the aisrfcure Has stirred at reflux for 6 
hours p The mixture Has cooled to rooa temperature, 
diluted with CHjCl 2 (150 aL) , and Hashed nith saturated 
agueous BSH^Cl (3x4® aL) o The organic phase Has dried 
5 over ESgso^ and concentrated*. The residue was purified hy 
flash chromatography (Si0 2 , CS2ei 3 -E3eOH-aethanolie aaaonia 
(2 £3) 90s 8s 5) to afford 256 ag (59%) of free base as 
a yellon solid, Hhich Has characterised spectro- 
scopicallyc To a solution of this product in CHjGlj (10 
10 aL) Has added HC1 in other (l o 0 H, 0o8 aL, 1.9 equiv) , 
After reaoval of the solvents, the residue Has dissolved 
in CHgClg (5 aL) and added dropnise to ether (30 aL) nith 
snirling to give, after filtration, 224 ag of yellon 
solids Bop. 164 PC (decoapo)? &nalo Caledo for 
15 C, 59p05; H, 6.97; H, 11.11. Founds 

C, 58o98? B, So70; B, llo09 o 

23CM5PLS 102 

S>2J j?j?@p5p3L3 J®Q2?fe@52Qnil<a©«2^ 6»fi&ofe&yl«l, d-flitoyflg®-^ 

aixture @2 5=carfe@2sanid©°2 , 6«diethyl~l 9 4-dihydr©-4°(4° 
nitrophenyl)pyridin®»3°car&@2sylie acid (l o 00 g, 2o90 
aaol Q 1 o 00 ©guiv) , i- ( 3-diaethy laainopropy 1) -3= 
ethylcarlbodiiBid® hydrochloride (830 ag, 4*34 aael, i o 50 
caquiv) and <i«die®thylaBinopyridine (389o7 ag, 3.19 asol, 
Id© ©guiv) in anhydrous mfX t (50 aL) Has ©tirred at 
rooa teaperaturQ tandor argon for 1 hour e Tk solution of 
1- ( 3-aainopropyl) °4«cyano«<i-phenylpiperidin® (848 ag, 
3.48 sraol, lo20 oguiv) in O^Cl^ (io aL) Has injected, and 
the aixturQ na© ©tirred at reflux for £ hours o The 
aiasture Has cooled .to rooa temperature, diluted nith 
O^eig (250 aL), and Hashed nith saturated aqueous m 6 Ql 
(3 u 80 aL)o The organic phase nas dried over EZgSO^ and 
concentrated* The residue nas purified &y flash 
chroaatography (Si0 2 „ CHCl s -E3eOH-aethanolic aaaonia (2 H) 
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100:2:1 to 100:3:1.5) to afford 1.53 g (92%) of yellow 
solid (102), which was characterized spectroscopically. 
To a solution of this product (1.51 g, 2.65 mmol, l.oo 
equiv) in CHjC^ (10 mL) was added a solution of HC1 in 
5 ether (l.o M, 5.2 mL, 2.0 equiv) at room temperature. 
After removal of the solvents, a solution of the residue 
in CHjClj (10 mL) was added dropwise with swirling to 
ether (50 mL) . The resulting precipitate was collected 
by filtration and dried in vacuo at 85 *C to afford 1.47 
10 g of yellow powder: m.p. 210 'C; Anal. Calcd. for 
cyi^N^ HCl-i^ hy): c, 61.13; H, 6.64; N, 13.37. Found: 
C, 61.02; H, 6.44; N, 13.12. 

<-)- and <+)-i02 hydrochloride hydrate. The enantiomers 
15 of 102 free base (500 mg) were separated in four 
injections on a Chiralpak AS column (20 x 250 mm, 
Daicel), which was eluted with EtOH-hexane 15:85 at 9.0 
mL/min with UV detection at 300 nm. The first major peak 
eluted at 43 min. To a solution of this product ([a] 0 » 
20 +i3.i. (EtOH, 0.0233 g/mL) ) in EtOH (10 mL) was added HC1 
in ether (l.o M, 0.36 mL) at 0 *c. After removal of the 
solvents, a solution of the residue in EtOH (2 mL) was 
added dropwise into ether (50 mL) with swirling to give, 
after filtration, 153.6 mg of yellow powder: [a] 0 - 1 
25 36.6* (EtOH, 0.00975 g/mL); m.p. 230 *C (decomp.); Anal. 
Calcd. for cy^o,- HC1- 1.57 1^0: C, 60.49; H, 6.68; n] 
13.23. Pound: c, 60.19; H, 6.28; N, 13.01. The second 
major component eluted at 71 min ([o] D - -17. 4* (EtOH, 
0.03155 g/mL)). This product was converted to the HC1 
30 salt and precipitated as described for the other 
enantiomer to afford 168.6 mg of yellow powder: [a] D - 
+28.6" (EtOH, 0.0101 g/mL); m.p. 230 *C (decomp.); Anal. 
Calcd. for <yyWHCl-1.57 I^O: C, 60.49; H, 6.68; N, 
13.23. Found: C, 60.25; H, 6.34; N, 12.92. 
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<3^<l«M^g<\°mofea@sro^Q®yl3j?i]?Q&i^imop To a solution of 
&1C1 3 (26 oO g, 0ol95 amol, So 00 eguiv) in anhydrous 
anisole (100 mL) at 0 d C under argon Has added 4- 
piper idone hydrate hydrochloride (5 o 00 g, 32 o 5 mmol, i o 00 
5 eguiv) o Stirring was continued at 0 °C for 3 hours and 
then at room temperature for 12 hours . The mixture was 
added cautiously to ice water (100 g of ice plus 50 mL of 
water) » The agueous phase was extracted with ztgO (3 x 50 
mL) and the combined organic solutions were concentrated „ 

10 The resulting white ©olid was dissolved in water (100 
sL) o This solution was basif ied to pH 11-12 by addition 
of W agueous SJaOH, and extracted with GHjClj (250 mL + 3 
x 150 mL) o The combined organic solutions were dried 
over £3gS0 6 and concentrated to afford 9 c 38 g (97%) of 

15 colorless oil, which was characterised spectroscopics lly„ 

4,4-Ms~(4«Hetho2fyphenyl)piperidine (9o01 g, 30o3 aaol, 
1 o 00 eguiv) 9 3-bromopropylamine hydrobromide ( 6 • S<5 g 9 

20 30o3 mmol, l o 00 eguiv) and potassium carbonate (5o02 g f 
3So3 mmol, lo20 eguiv) were stirred in refluxing 
anhydrous 1,4-dioxane (200 mL) for 12 hours <> After 
removal of dioxane, water (200 mL) was added and the pE3 
was adjusted to 11-12 by addition of 1 W aqueous SJaOHo 

25 The mixture was ©attracted with CHgClg (4 x 200 mL) o The 
combined organic solutions were dried over E2gS0 6 and 
concentrated o The residue was purified by flash 
chromatography (Si0 2 , CHClj-HaOH-HS, (2 £3 in £3eOH) 
100 s 20 s 10) to give (So 50 g of 4,4«&i0-(4- 

30 methoxyphenyl) piper idine and 2o70 g (25§„ 90S after 
correction for recovered starting material) of l-(3- 
aminopropyl) ~4 9 4-&is« (4~methoxyphenyl) piperidine 
(colorless oil) 0 which was characterised 
spectroscopically 0 

35 
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(4~a&te©p3&oay3LJi?ys±fiiao kyte©eM.©£ifio (&03) o A aixture 
of 5-carbo2caaido-2 , 6-diethyl~l , 4-dihydro-4~ ( 4- 
nitrophenyl)pyridine~3-carboxylic acid (300 ag, 0o869 
rasaol , 3L o 00 eguiv) , 1- ( 3~diaethylaainopropyl ) -3° 
S ©thylcarbodiiside hydrochloride (250*0 ag, lo30 aaol, 
lo50 eguiv) and 4-diaethylaainopyridine (116<>9 ag, 0<>957 
aaol, lolO eguiv) in anhydrous GHjClj (18 aL) Has stirred 
at rooa teaperature under argon for 1 hour* h solution 
of 1- (3«aainopropyl) °4 , 4 -Ms- (4«aeth03cyphenyl) piper idine 

2.0 (369 • 6 ag, lo©4 aaol, lo20 eguiv) in CHgClg (12 aL) was 
injected , and the aisrture was stirred at reflux for 6 
hours o The aixture was cooled to rooa temperature, 
diluted with CS^C1 2 (180 aL) 9 and washed with saturated 
aqueous HH 4 C1 (3 x 50 aL) <> The organic phase was dried 

15 over MgSO^ and concentrated • The residue was pur if ied by 
flash chroaatography (Si0 2 , CHCl 3 -£3eOH-aethanolic aamonia 
(2 SZ) 100s4s2 to 100s5s2o5) to afford 535 ag (90S) of 5L@S 
free base a© a yellow solid, which was characterised 
spectroscopically 0 To a solution of this product (520 

20 ag, 0o7<SQ sboI, loO eguiv) in CBi^eij, (5 aL) was added MCI 
in ether (i o 0 £3, loS oL, 2 o 0 eguiv) . After removal of 
the solvents, the residue was dissolved in CHjClj (8 aL) 
and added dropwise to ether (50 aL) with swirling to 
give, after filtration, 465 ag of yellow solids a o p 0 175 

25 °C (decoapo), 0 Analo Calcdo for C 99 P 6Q H 9 0 6 * HC1« 1*5 HjOs C, 
62o85,° Eg 6o90j IS, 9o40 o Founds C, 62o95? H, 6o80? N, 
9ol6o 

. HXAESPL2 104 

30 

a° J8«2teiaop2?©pyX> «<l»paoayi9ipogac4aoo 4~Phenylpiperazine 
(5o00 g, 30o8 aaol, 1„00 eguiv, Mdrich) , 3- 
broaopropylaaine hydrobroaide (8o09 g, 37 o 0 aaol, i«20 
eguiv) and potassiua carbonate (So 51 g, 61 . 6 aaol, 2»00 
35 eguiv) were stirred in refluxing acetone (200 aL) and 
StOH (40 ®L) for 14 hours • After reaoval of the 
solvents, water (250 aL) was added and the pH was 
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adjusted to 11-12 by addition of 1 W aqueous NaOHo The 
aixture was extracted with CH 2 C1 2 (4 sc 250 aL) o The 
combined organic solutions were dried over EZgSO^ and 
concentrated o She residue was purified by flash 
5 chromatography (Si0 2 , GHClj-EfeOH-NHj (2 H in ESeOH) 100sl0s5 
to 100s20sl0) to give 3o80 g (56%) of yellow oil, which 
was characterized spectroscopics! ly* 

pygi&iao &yte@@&2>@r£(ao &2p£rato ((3l©flJo & airture of 5- 
earb©2saaido-2 , 6~diethyX«l , 4 -=»dihydro-4 - (4 ^nitrophenyl) pyr- 
idine^ ^carbossy lie acid (250 ag, 0*724 asol, l o 00 eguiv) , 
1° ( 3~diaethylaainopropyl) -3-ethylcarbodiiaide 

15 hydrochloride (208 ag, 1.09 aaol, l o 50 eguiv) and 4° 
diaethylaainepyridine (97«2 ag, 0*796 aaol, 1,10 eguiv) 
in anhydrous CHgCig (15 sL) was stirred at room 
temperature under argon for 1 hour« A solution of l-(3- 
aainopropyl)°4-phenylpipera2ine (190 ag, 0o8<S9 aaol, l o 20 

20 eguiv) in CHgC^ (10 aL) was injected, and stirring was 
continued at reflux for 6 hours „ The aixture was cooled 
to rooa temperature, diluted with CHgClg (150 aL) 9 and 
washed with saturated aqueous MH^Cl (3 x 40 aL) o The 
organic phase was dried over E3gS0 6 and concentrated <> The 

25 residue was purified by flash chroaatography (Si0 2 , CHC1 3 - 
M®OH°M®thanolic aa&onia (2 £3) 100s 4s 2) to afford 317 ag 
(80%) of &@4 free base as a yellow solid, which was 
characterised ■ ©pectr©©copically 0 To a solution of this 
product (302 Bg, 0o550 aaol, lo0 eguiv) in CE^Cl^ (5 aL) 

30 was added HC1 in ©ther (l«,0 E3, lo5 aL, 2o7 eguiv) <, After 
reaoval of the solvents, the residue was dissolved in 
CBjClj ( 5 a ^ added dropwise to ether (30 aL) with 

swirling to give, after filtration, 285 ag of yellow 
solids ' a<,po 160 ®€ (deeoap,); Analo Calcdo for 

35 C^QB^V|P d -BCl*1.2 E^Os C, 59o58? H, 6o90,° W, 13„86 0 Pounds 
C, 59o49? H, So74j K, 13o67o 
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@aoo l-Phenyl~l,3,8-triasaspiro[4o5]deean»4-on© (5 o 00 g, 
5 21*6 mmol, l o 00 ©quiv) , 3«bromopropylasin© hydrobromide 
(4o73 g, 21 « 6 mmol, l o 00 ©quiv) and potassium carbonate 
(2o99 g, 21 oS mmol, loOO eguiv) were stirred in r©fluxing 
dioxane (70 aL) for 24 hours • After removal of the 
solvent, water (50 aL) Has added and the pH Has adjusted 

10 to 11-12 by addition of 1 H aqueous mou. The missture 
was extracted with CH^Clg (200 mL + 3 x 100 mL) . The 
combined organic solutions were dried over MgS0 4 and 
concentrated* The residue Has purified by flash 
chromatography (Si0 2 , CHClj-MeOH-MHs (2 53 in £2eOH) 

15 100s 20s 10 to 100s 24 s 12) to give 250 ®g (4%) of white 
solid , which Has characterised spectroscopicallyo 

20 yl J ps?opy& J Jeasfcosoniaowpsifiiao Ifyfisoeh&oriAo hyteafco 
o & ©isstur© of 5-earboxamido~2 , 6~di®thyl-l, 4- 
dihydro«<i»(4«nitroph©nyl)pyridine«3-=-carboxylic acid (200 
sg, 0*580 ©sol, loOO ©quiv), l~(3~dimethylaminopropyl)-3- 
©thylearbodiimid© hydrochloride (166 mg, 0o86S aaol, i o 50 
25 ©quiv) and <Hdia®thylaainopyridine (77 o® ag, 0*638 mmol, 
lolO ©quiv) in anhydrous Q^C1 2 (15 mL) nas stirred at 
room temperature under argon for 1 houro fa solution of 
8- (3=aminopropyl) °l°ph©nyl«l,3 , 8-triasaspiro[4 • 5]d©can~4- 
on© (200 o 7 ag, 0*696 aaol, i o 20 ©quiv) in CS^Clg (10 ®L) 
30 Has inj©cted, and stirring nas continued at reflux for 6 
hours • The Hixtur© Has cooled to room temperature, 
diluted with CS^C1 2 (150 mL) , and Hashed nith saturated 
aqueous m^Ql (3 x 40 mL) * The organic phase was dried 
over E3gS0 4 and concentrated,, The residue nas purified by 
35 flash chromatography (Sio 2 , CHCl 3 -S3e0H-aethanolic ammonia 
(2 H) 100S2S1 to 100S4S2) to afford 230 ag (65%) of 
free base as a yellow solid, which was characterised 
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spectroscopicallyo To a solution of this product (215, 
0o349 ©sol, loO equiv) in CH^C^ (5 ©L) and EfeOH (1 ©L) 
was added HC1 in ether (loO ES, 0.8 ©L, 2.3 equiv) . After 
reaoval of the solvents, the residue was dissolved in 
5 GSSjClg (5 aL) and E2eOH (1 ©L) and added dropwise to ether 
(30 ®L) with swirling to give, after filtration, 165 ©g 
of yellow solids sup. 187 *C (decoap.)? Anal. C&lcd. for 
C 3S H^ 1 BI 7 0 5 *HC1-1p4 H^Os C, 58.51; H, 6.67? W, 14.47. Founds 
C, 58.73? H, 6.80; N, 14.32. 

10 

EXAMPLE 106 



15 a&teop&oay&Jp^ilfi&ao &yfir@©&l@seiSo fospSr&feo o A 

fixture of 5~earboxa©ido-2 , 6-diethyl~l, 4~dihydro~4« (4- 
nitrophenyl)pyridine-3-earboxylie acid (160 ©g, 0.465 
©sol, 1 0 00 equiv) , l- (3-diaethylasinopropyl) -3- 
ethylcarbodiisid© hydrochloride (149 ©g, 0.776 ©sol, 1.67 

20 equiv) and 4-di©ethyla©inopyridine (69o5 ©g, 0.569 ©aol, 
1.22 equiv) in anhydrous CS^Clj (15 ©L) was stirred at 
roo© temperature under argon for 1 hour. A solution of 
3-a®inopropyl«4-©ethyl-4-phenylpiperidine (120 ©g, 0.517 
©sol, loll equiv) in GHjClg (5 ©L) was injected, and 

25 stirring was continued at reflux for 6 hours. The 
aissture was cooled to roo© tesperature, diluted with 
CHjC^ (120 ©L) , and washed with saturated aqueous SSH^Cl 
(3 25 35 ©L) . The ©rganic phase was dried over £3gSO & and 
concentrated. The residue was purified by flash 

30 chromatography (Si0 2 , CHCl 3 »KeOH»©ethanolic aaaonia (2 E3) 
100s 3s 1.5 to 100S4S2) to afford 185 ©g (71%) of free 
base as a yellow solid, which was characterised 
spectroscopically. To a solution of this product (171 
ag, 0.306 ©sol, 1.0 equiv) in CHgClg (5 ©L) and ESeOH (1 

35 ©L) was added SCI in ether (1.0 K, 0.7 ©L, 2.3 equiv). 
after reaoval of the solvents, the residue was dissolved 
in CS^Clj (5 ©L) and MeOH (1 ©L) and added dropwise to 
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ether (30 mL) with swirling to give, after filtration, 
155 mg of yellow solid: m.p. 166 °C (decomp.); Anal. 
Calcd. for C 32 H 41 N 5 0 4 - HC1- 1.2 H^O: C, 62.21; H, 7.24; N, 
11.34. Found: C, 62.21; H, 7.46; N, 11.26. 

EXAMPLE 107 

Benzylpropionylaoetate. A mixture of ethylpropionyl 
acetate (50.0 g, 0.347 aol, 1.00 eguiv) and benzyl 
alcohol (39.5 bL, 0.381 mol, l.io eguiv) was stirred at 
180-210 °c for ca. 3 hours while EtOH was collected by 
distillation (ca. 20 bL of EtOH was collected). The 
product was distilled (b.p. 115-120 •c/0.4 nun Hg) to 
afford 54.8 g (76%) of colorless oil, which was 
characterized spectroscopically. 

Benzyl 3-amino-2-pentenoate. A mixture of 

benzylpropionylacetate (54.80 g, 265.7 mmol) and 
molecular sieves (14 g, 3A, Mallinckrodt) was stirred at 
50 °C for 40 hours while NH, gas was bubbled through the 
solution. The product was decanted to give 55.5 g of 
colorless oil, which was characterized spectroscopically 
and used for the next reaction without purification. 

3-Bensyloxyoarbo&yl-5-(2-oyanoethoxy)oarbonyl-2,«- 
diethyl-i,4-dihydro-4-<4-nitro)pbenylpyridine. a mixture 
of 2-cyanoethyl 2- (4-nitrophenyl)methyleno-3- 
oxopentanoate (9.80 g, 32.4 mmol, 1.00 eguiv) and benzyl 
3-amino-2-pentenoate (7.99 g, 38.9 mmol, 1.20 eguiv) in 
EtOH (150 mL) was stirred at reflux for 36 hours. The 
solvent was removed to give 15.4 g (97%) of yellow solid, 
which was characterized spectroscopically and used for 
the next reaction without purification. 

3- (2-Cyanoethoxy) oarbonyl-2, 6-diethyl-i, 4-dihydro-4- (4- 
nitro)phenylpyridine-5-oarboxylic aoid. A solution of 3- 
benzyloxycarbonyl-5- (2-cyanoethoxy) carbonyl-2 , 6-diethyl- 



WO 94/22829 



PCT/US94/03852 



=337- 

l^«dihydro«4-(4-siitro)phenylpyrifiisi© (3.84 g, 7.84 aaol) 
in aethanolic foraic acid solution (4.4% by Height, 10 
aL) na@ added to a suspension of Pd on carbon (10%, 3o84 
g) in aethanolic foraic acid solution (4.4S by Height, 90 
5 ®L) p The aisstur© Has stirred for 20 ainutes, then 
filtered through Celite. &fter reaeval of the solvents, 
a solution of the residue in CS^Cl^ (150 aL) Has Hashed 
nith Ool SJ aqueous SSCl (15 aL) and nater (15 aL) , dried 
over EZgSO^ and concentrated to give 2.95 g (94%) of yellon 
10 solid, Hhich na© characterised speetroscopieally and used 
for subsequent reactions nithout purification. 



nofe&y2, J ©Qgj^@sQn£a®°<\° J <J«aite©l pfeoaylpy^ifliao 0 h aiasture 
15 of 3- (2~eyanoeth©2sy) carbonyl-2 , 6«diethyl~l , 4-dihydro°4- 
(4-nitro)phenylpyri$ine~5-carbo2£ylic acid (3o70 g, 9.2S 
aaol, lo00 equiv) , l-(3-diaethylaainopropyl) -3- 
ethylcarbodiiaide hydrochloride (2.<S6 g, 13 • 9 aaol, lo50 
equiv) and 4~diBethylaainopyridine (1.24 g, 10 . 2 aaol, 
20. 1.10 equiv) in anhydrous CHjClg (200 aL) Has stirred at 
rooa tcaaperatur© under argon for 1 hour « Aqueous 
Bethylaaine (40% by Height, 1.60 aL, 18.5 aaol, 2.00 
equiv) Has injected, and stirring Has continued for 20 
hours o The resulting solution Has Hashed nith 0d H HC1 
25 (3 a* 50 aL) , dried over UgSO^ and concentrated • The 
residue Has purified by flash chromatography (Si0 2 , CHC1 3 « 
J3eOH 100s2) to afford 3.51 g (92%) of yellon solid, Hhich 
Has charactarig©d ©peetroscopieally. 

a£^®g)^o®ylg^i<2li®o°S°©ar^syli@ a©£<3o To a solution of 
5- (2«cyan©eth@2sy) carb©nyl~2 , S-diethyl-1 , 4-dihydr©-5- (W« 
aethy 1 ) carboxaaido-4 - ( 4 -nitro ) pheny Ipyr idine (3.25 g , 
7.88 aaol, 1.00 equiv) in acetone (32 aL) Has added 1 N 
35 aqueous SflaOES (23o<S aL, 23.6 aaol, 3.00 equiv) at -5-0 °C. 
The aissture nas stirred for 3 hours at this temperature. 
After reaoval of acetone irtVCfiU0 at 10 ®e, the aissture nas 



WO 94/22829 



PCT/US94/03852 



-338- 

extracted with EtOAc (15 mL) . The aqueous solution was 
cooled to 0 °C and adjusted to pH 3-4 by addition of 6 N 
aqueous HC1. The resulting precipitate was collected by 
filtration, vashed with water (20 mL) and dried to afford 
5 2.51 g (89%) of yellow solid, which was characterized 
spectroscopically. ' 

2 , 6-Diethyl-l, 4-dihydro-3-{2?-[3- (4- (4-methoxyphenyl) -4- 
phenylpiperidin-l-yl) propyl] } carboxamido-5-tf-mothyl) car- 
lo boxamido-4-(4-nitrophenyl) pyridine (107). A mixture of 
2 , 6-diethyl-l , 4-dihydro-5- (N-methy 1 ) carboxamido-4 - ( 4 - 
nitrophenyl)pyridine-3-carboxylic acid (200 mg, 0.558 
mmol, 1. 00 equiv) , l- (3-dimethylaminopropyl) -3- 
ethylcarbodiimide hydrochloride (160 mg, 0.837 mmol, 1.50 
15 equiv) and 4-dimethylaminopyridine (75.0 mg, 0.614 mmol, 
1.10 equiv) in anhydrous CHjClg (15 mL) was stirred at 
room temperature under argon for 1 hour. A solution of 
3-aminopropyl-4- (4-methoxyphenyl) -4-phenylpiperidine (217 
mg, 0.670 mmol, 1.20 equiv) in d^C^ (5 mL) was injected, 
20 and stirring was continued at reflux for 6 hours. The 
mixture was cooled to room temperature, diluted with 
CHjClj (150 mL), and washed with saturated aqueous NH 4 C1 
(3 x 40 mL) . The organic phase was dried over MgS0 4 and 
concentrated. The residue was purified by flash 
25 chromatography (Si0 2 , CHClj-MeOH-methanolic ammonia (2 M) 
100:4:2) to afford 258 mg (69%) of yellow solid: m.p. 
133 *C (decomp.); Anal. Calcd. for C^H^Cy 0.25 CHC1 3 : C, 
67.77; H, 6.85; N, 10.07. Found: C, 67.56; H, 7.04; N, 
10.16. 

30 

EXAMPLE 108 

3 - ( 4 -Jtethoxy-4-phenyl ) piper idin-l-y Ipropionitr ile . In a 
dry flask under argon, sodium hydride (60% dispersion in 
35 mineral oil, 520 mg, 13 mmol, 3.0 equiv) was washed with 
three times with hexane, and the washings were discarded. 
The reaction flask was cooled to 0 °C, a solution of 3- 
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(4Hfcydro^-4«phenyl) piperidin-l=ylpropionitrile (1.0 g, 
4.3 mmol, 1.0 equiv) in anhydrous THF (20 mL) was added,, 
and the mixture was stirred for 30 minutes 0 lodomethane 
(0o40 mL, So 5 mmole lo5 eguiv) was added, and stirring 
5 ^a® continued at 0 °Q for 1 hour and at room temperature 
for 2 hours o Ethyl acetate (30 mL) and water (20 mL) 
Were added cautiously. The aqueous phase was basified to 
pH 20-11 by addition of 1 W aqueous SiaOH and extracted 
with EtOAc (2 x 100 mL) and C^Clj (2 sc 100 mL) . The 
10 combined organic solutions were dried over E2gS0 4 and 
concentratedo The residue was purified by flash 
chromatography (Si0 2 , hexane-EtOAc 2s 1 to Isl) to give 542 
®g (51%) of white solid, which was characterized 
spectroscopics lly • 

15 

5L« J s»2teiiia©pff©By3L> ^^^nofe&osy^^-^&oayl^igQriaiao . Borane- 
tetrahydrofuran complex (l o 0 E3 in THF, 7.4 mL, 7.4 mmol, 
3o5 eguiv) was added under argon to neat 3~(4-aethoxy-4- 
phenyl) piperidin-l-yipropionitrile (512 mg, 2.10 mmol, 

20 loO eguiv) o The mixture was stirred at reflux for 5 
hours and then cooled to 0 9 Co Aqueous HC1 (6 H, 3 mL) 
was added cautiously, and stirring was continued at room 
temperature overnight, then at 42 ®C for 1.5 hours. The 
solution was basified to pH 10-11 by addition of S W 

25 aqueous BflaOH and extracted with CH 2 C1 2 (3 x 60 mL) . The 
combined organic solutions were dried over I&gSO^ and 
concentratedo The residue was purified by flash 
■ chromatography (Si0 2 , CHClj-MeOH-WHj (2.0 U in EZeOH) to 
give 387 sag (75$) of colorless oil, which was 

30 characterised ©pectroscopically. 

osiaia-a^ 3L> g)5?®@>^3>3 J©arfe®2©aia@>-§« Jlff«E3©4&yX> e&sb8SBs£ee» 
<J««\«aiteoptooayS.)9ygiaiaQ «3L®®Jo & mixture of 2,6= 
35 diethyl-! , 4-dihydre-5~ (ft-methyl) carboxamido=4~ (4- 
nitrophenyl) pyridine-3 -ear boxy lie acid (200 mg, 0.558 
mmol , 1 . 00 eguiv) , 1- ( 3-diaethylaainopropyl ) °3° 
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ethylcarbodiimide hydrochloride (160 mg, 0.837 mmol, 1.50 
eguiv) and 4-dimethylaminopyridine (75.0 mg, 0.614 nanol, 
1.10 eguiv) in anhydrous CHjClj (15 mL) vas stirred at 
room temperature under argon for 1 hour. A solution of 
5 3-aminopropyl-4-methoxy-4-phenylpiperidine (166 mg, 0.670 
mmol, 1.20 eguiv) in CHjClj (5 mL) vas injected, and 
stirring vas continued at reflux for 6 hours. The 
mixture vas cooled to room temperature, diluted vith 
CHgClj (150 mL), and vashed vith saturated agueous nh 4 C1 

10 (3 x 40 mL). The organic phase vas dried over MgS0 4 and 
concentrated. The residue vas purified by flash 
chromatography (Si0 2 , CHClj-MeOH-NH, (2 M in MeOH) 
100:3:1.5 to 100:4:2) to afford 230 mg (70%) of yellov 
solid: m.p. 240 »C (decomp.); Anal. Calcd. for 

15 C^H^cy 0.2 CHCl,: C, 64.99; H, 7.10; N, 11.41. Found: 
C, 64.94; H, 7.36; N, 11.26. 



EXAMPLE 109 

20 Diphenyl-4-piperidyl*ethane hydrochloride. To a solution 
of diphenyl-4-pyridylmethane (2.00 g, 8.15 mmol, l.oo 
eguiv, Aldrich) in EtOH vas added Rh on carbon (5%, 0.800 
g). The suspension vas stirred in a bomb under Hj 
pressure (2.7 atm) at 55-60 »C for 7 hours. The catalyst 

25 vas filtered out (Celite) and vashed thoroughly vith 
O^Clj and MeOH. The combined filtrate and vashings vere 
concentrated. The residue vas dissolved in CHjClj (5 mL) 
and treated vith HC1 in EtjO (1.0 M, 10 mL) . The solvents 
vere removed and the residue vas recrystallized from 

30 EtOAc-MeOH 1:2 to afford 0.96 g of vhite solid. This 
solid vas added to vater (30 mL) , vhich vas adjusted to 
pH 11 by addition of l N agueous NaOH, and extracted vith 
CEjCl 2 (3 x 30 mL) . The combined organic solutions vere 
dried over MgS0 4 and concentrated to give 0.81 g (39%) of 

35 vhite solid, vhich vas characterized spectroscopically. 

3-(4-Diphenylmethylpiperidin-l-yl)propionitrile. To a 
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solution of dipheny 1-4 -piper idylaethane (810 ag, 3*22 
wmol ff loOO eguiv) in StOH (5 mL) was added acrylonitrile 
(0*53 aL, 8o06 aaol, 2o50 equiv) dropwise at 0 °Co The 
a^sture wajs stirred at room temperature for 1«5 hours and 
5 fcCsn concentrated- The residue was purified by flash 
chromatography (Si0 2 , StO&e-hexane 9s 1 to 2 si) to give 480 
@0 (49%) of white solid, which was characterised 
s^ctroscopically o 

10 &^3°2te&a©35?©i?yi5 «<l«aipaoaylaQfcayipiLpc»iaiao. Borane- 
tetrahydrofuran complex (l o 0 £3 in THF, 5o5 aL, 5o5 aaol, 
3o5 eguiv) was added under argon to neat 3°(4° 
diphenyl®ethylpiperidin«l«yl)propionitrile (480 ag, lo58 
amol, loOO eguiv) „ The aixture was stirred at reflux for 

15 5 hours and then cooled to 0 9 C. Aqueous HC1 (6 W, 6 aL) 
was added cautiously, and stirring was continued at room 
temperature overnight, then at 42 ®C for loS hours . The 
solution was basified to pH 10-11 by addition of 6 N 
agueous MaOH and esstracted with CHjClg (3 x 50 aL) • The 

20 combined organic solutions were dried over ESgSO^ and 
concentrated o The residue was purified by flash 
chromatography (Si0 2 , CHClj-EaeOH-Sffig (2o0 £Z in mOE) to 
give 420 ag (86S) of colorless oil, which was 
characterised sp^ctrosc©pically 0 

25 

yi>^@pya3>®QgtoSQnia©9ygifiiao (52>@§)])o & mixture of 2,6- 
diethyl-1, 4-dihydr@-5-#-aethyl) carboxamid©-4-(4- 

30 nitrophenyl)pyridine«3°earbo2sylic acid (200 ag, 0 o 558 
mmol, loOO ©guiv) , l-(3-diaethylaainopropyl)-3- 
©thylearbodiiaide hydrochloride (ISO ag, 0„837 aaol, l„50 
©guiv) and 4-diaethylaminopyridine (75o0 ag, 0o<514 aaol, 
lolO eguiv) in anhydrous CS^Clj (15 aL) was stirred at 

35 rooa temperature under argon for 1 hour* A solution of 
1- (3-aminopropyl) -4°diphenyla©thylpiperidine (206 mg, 
0oS70 aaol, lo20 eguiv) in CHjClj (5 aL) was injected, and 



WO 94/22829 



PCT/US94/03852 



-342- 

stirring was continued at reflux for 6 hours. The 
mixture was cooled to room temperature, diluted with 
CHjClg (150 nL) , and washed with saturated aqueous NH 4 C1 
(3 x 40 mL) • The organic phase was dried over MgS0 4 and 
5 concentrated. The residue was purified by flash 
chromatography (Si0 2 , CHCl 3 -MeOH-NHj (2 M in MeOH) 
100:3:1.5 to 100:4:2) to afford 260 mg (72%) of yellow 
solid: m.p. 128 °C (decomp.); Anal. Calcd. for 
C^H^^-0.30 CHC1 3 : C, 68.85; H, 6.95; N, 10.21 Found: 
10 C, 68.78; H, 7.13; N, 10.23. 

EXAMPLE 110 

3-Aminopropyl-4-oarboxamido-4-phenylpiperidine. 4- 

15 Carboxamido-4-phenylpiperidine (700 mg, 3.43 mmol, 1.00 
equiv), 3-bromopropylamine hydrobromide (900 mg, 4.11 
mmol, 1.20 equiv) and potassium carbonate (1.03 g, 7.45 
mmol, 2.17 equiv) were stirred in refluxing dioxane (25 
mL) for 24 hours. After removal of the solvent, the 

20 residue was purified by flash chromatography (Si0 2 , CHCI3- 
MeOH-NHj (2 M in MeOH) 100:8:4 to 100:20:8) to give 135 mg 
(14%) of colorless oil, which was characterized 
spectroscopically. 

25 3-{tf-[3- ( 4-Carboxamldo-4-phenylpip*ridin-l-yl) prop- 
yl] }oarboxamido-2 , 6 -die thy 1-1, 4 -dihydro-5- di- 
methyl) oarboxaaido-4- (4-nitrophenyl) pyridine (110) . A 
mixture of 2 , 6-diethyl-l , 4-dihydro-5- (N-methyl ) car- 
boxamido-4- (4 -nitrophenyl) pyridine-3-carboxylic acid ( 126 

30 mg, 0.352 mmol, 1.00 equiv), l-(3-dimethylaminopropyl)-3- 
ethylcarbodiimide hydrochloride (102 mg, 0.530 mmol, 1.51 
equiv) and 4-dimethylaminopyridine (48.0 mg, 0.393 mmol, 
1.12 equiv) in anhydrous CHjClj (7 mL) was stirred at room 
temperature under argon for 1 hour. A solution of l-(3- 

35 aminopropyl)-4-carboxamido-4-phenylpiperidine (92.0 mg, 
0.352 mmol, 1.00 equiv) in O^Clj (3 mL) was injected, and 
stirring was continued at reflux for 6 hours. The 
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mixture was cooled to room temperature, diluted with 
CHgClg (100 mL) , and washed with saturated aqueous NH 4 C1 
(3 x 30 mL) • The organic phase was dried over MgS0 4 and 
concentrated. The residue was purified by flash 
5 chromatography (Si0 2 , CHClj-MeOH-NHj (2 M in Me OH) 100:6:3 
to 100:8:4) to afford 81 mg (38%) of yellow solid: m.p. 
124 °C (decomp.); Anal. Calcd. for CjjH^cy 0.35 CHC1 3 : C, 
62.15; H, 6.62; N, 13.04 Found: C, 61.90; H, 7.00; N, 
12.96. 

10 

EXAMPLE 111 

3- (2-Cyanoethoxy ) carbonyl-2 , 6-diethyl-5- (H-ethyl ) car- 
boxamido-1, 4-dihydro-4- ( 4 -nitrophenyl) pyridine . A 

15 mixture of 3 - ( 2 -cyanoe thoxy ) carbonyl-2 , 6-diethyl-l , 4- 
dihydro-4- (4 -nitrophenyl) pyridine-5-carboxylic acid (2 . 50 
g, 6.26 mmol, 1.00 equiv) , l-(3-dimethylaminopropyl)-3- 
ethylcarbodiimide hydrochloride (1.80 g, 9.38 mmol, 1.50 
equiv) and 4-dimethylaminopyridine (0.841 g, 6.89 mmol, 

20 1.10 equiv) in anhydrous CHjC^ (50 mL) was stirred at 
room temperature under argon for 1.5 hours. Aqueous 
ethylamine (70% by weight, 2.00 mL, 31.0 mmol, 4.95 
equiv) was injected, and the mixture was stirred at 
reflux for 5 hours and then at room temperature for 12 

25 hours. The resulting solution was washed with saturated 
aqueous NH, (3 x 50 mL) , dried over MgS0 4 and 
concentrated. The residue was purified by flash 
chromatography (Si0 2 , CHClj-MeOH-NHj (2.0 M in MeOH) 
90:8:4) to afford 2.11 g (79%) of yellow solid, which was 

30 characterized spectroscopically. 

2 , 6-Diethyl-5- (tf-ethyl) carboxamido-1, 4-dihydro-4- ( 4- 
nitrophenyl)pyridine-3-oarboxylio acid. To a solution of 
3- (2-cyanoe thoxy) carbonyl-2 , 6-diethyl-5- (N-ethyl) car- 
35 boxamido-l,4-dihydro-4-(4-nitrophenyl) pyridine (2.11 g, 
4.95 mmol, 1.00 equiv) in acetone (20 mL) was added 1 N 
aqueous NaOH (14.8 mL, 14.8 mmol, 3.00 equiv) at -5-0 °C. 
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The mixture was stirred for 30 minutes at this 
temperature o After removal of acetone in vacuo at 10 °C, 
the aqueous solution was cooled to 0 e C and adjusted to 
pH 3=4 by addition of 6 M aqueous HC1. The resulting 
5 precipitate was collected by filtration, washed with 
water (20 aL) and dried to afford 1.09 g (59%) of yellow 
solid, which was characterized spectroscopically. 

10 (54= W=eofe&eEsy)38K3ayX=<i«^&oaylpiposi6ia»a.=yX) propyl a }§as° 
6©sssaiflo=<J-C<J=aate®9feoayiJ9yjea€iiBO ja&X). A mixture of 
2 , 6-diethyl°5= (Methyl) earboxamido-1 , 4~dihydro=4~ (4- 
nitrophenyl)pyridine»3=carboxylic acid (200 ag, 0.536 
aaol, i.oo eguiv), l=(3=diaethylaminopropyl)~3° 
15 ethylcarbodiiaide hydrochloride (154 ag, 0.803 aaol, 1.50 
eguiv) and 4-diaethylaainopyridine (72.0 ag, 0.590 maol, 
1.10 eguiv) in anhydrous QtjCl 2 (5 ®L) was stirred at room 
temperature under argon for 1.5 hours, A solution of i=- 
(3-aainopropyl) =4= (4~Beth©xyphenyl) °4~phenylpiperidine 

20 (208.7 ag, 0.643 aaol, 1.20 eguiv) in CHjClg (1 aL) was 
injected, and stirring was continued at reflux for 5 
hours. The mixture was cooled to rooa temperature, 
diluted with O^Clg (150 aL) , and washed with saturated 
aqueous JJH 4 C1 (3 x 50 aL) . The organic phase was dried 

25 over MgS0 4 and concentrated. The residue was purified by 
flash chromatography (Si0 2 , CHCl^HeOH-HBj (2 E3 in KteOH) 
90s8s4) to afford 220 og (SOS) of yellow solids a. p. 172 
°C (decoap. ) ; Anal, ealcd. for q^q^cy 0.8 CHCl 3 s c, 
63.20? H, 6.47? S3, 9.03 Founds e, 63.23? H, 6.22; fij, 

30 9.11. 



EXAMPLE 112 

a, a-OiotbyX-a., o-6i&pflgo-4- K3=aofe&@syp&©ayX) °3,§=b£s (K-C3= 
4=eiptayXpi^4fiia=x=yX)pgopyX) @asrfe©Eas£a©) -pyg&aiao 
A mixture of 2-eyanoethyl propionylacetate (1.00 
g, 5.91 amol), a-anisaldehyde (i.o ml, d 1.119, 8.22 
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nunol) and 3-aminocrotonamide (0.89 g, 8.89 mmol) in EtOH 
(9 ml) was heated at reflux overnight. Then the solvent 
was evaporated to give an oily residue which was 
suspended in chloroform and flash chroma tographed over 
5 silica gel (100 g) . Elution with EtOAc/Hexane (1:2, 1:1 
and 3:1) gave a yellow oil (336 mg) . It was dissolved in 
EtOH (1.5 ml) and treated with NaOH (74 mg, 1.85 mmol) in 
water (1 ml) . The solution was stirred at room 
temperature overnight and then washed twice with CHjClj. 
10 Acidification of the basic layer with 5% HC1 gave a 
precipitate which was filtered off and washed with water 
and EtOAc to afford an off-white solid (118 mg, 6% 
yield) . 

15 This solid (114 mg, 0.34 mmol) was mixed with l-(3- 
dimethyl-aminopropyl) -3-ethyl-carbodiimide hydrochloride 
(71 mg, 0.37 mmol), 3-(4,4-diphenylpiperidin-l- 
yl) propylamine (108 mg, 0.37 mmol) and 4-dimethyl- 
aminopyridine (catalytic amount) in dry CHjC^ (5 ml). 

20 The mixture was stirred at room temperature overnight and 
then concentrated. The residue was dissolved in 
chloroform and flash chromatographed over silica gel (16 
g) eluting with EtOAc/MeOH/EtjN (20:1:1) to give a 
colorless oil (72 mg, 44% yield) . It was recrystallized 

25 from EtOAc/Hexane to afford a white solid (31 mg) : mp 
166-170°C. Anal. Calcd. for CjjH^Oj.i^HjO: c, 77.99; H, 
7.90; N, 7.84. Pound: C, 77.85; H, 8.01; N, 7.76. 

EXAMPLE 113 

30 5-Carboxamido-2-ethyl-l, 4-dihydro-4- (3-methoxyphenyl) -6- 
methyl-3-(ff- (3- (4, 4-diphenylpiperidin-i-yi) prop- 
yl) oarboxamido) -pyridine (113). A mixture of 2- 
cyanoethyl propionylacetate (1.00 g, 5.91 mmol), m- 
anisaldehyde (1.0 ml, d 1.119, 8.22 mmol) and 3- 

35 aminocrotonamide (0.89 g, 8.89 mmol) in EtOH (9 ml) was 
heated at reflux overnight. Then the solvent was 
evaporated to give an oily residue which was suspended in 
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chloroform and flash chromatographed over silica gel (100 
g) . Elution with EtOAc/Hexane (1:2, 1:1 and 3:1) and 
EtOAc/MeOH (10:1) afforded an orange foam (0.782 g, 36% 
yield) . 

5 

This foam (0.782 g, 2.12 nunol) was dissolved in EtOH (3 
ml) and stirred with NaOH (0.121 g 3.03 mmol) in water (2 
ml) for 3 h. The solution was acidified with 5% HC1 and 
extracted with EtOAc (2x5 ml) . The extract was washed 
10 with saturated HaCl solution, dried (MgS0 4 ) , filtered and 
concentrated to give a red gum (255 mg) . It was 
dissolved in MeOH and flash chromatographed over silica 
gel (17 g) eluting with EtOAc/Hexane/MeOH (5:5:1) to give 
a yellow oil (88 mg, 13% yield). 

15 

This oil (85 mg, 0.27 mmol) was suspended in dry CHjC^ (5 
ml) and treated with l-(3-dimethylaminopropyl)-3-ethyl- 
carbodiimide hydrochloride (52 mg, 0.27 mmol), 3- (4, 4- 
diphenyl-piperidin-l-yl) propylamine (79 mg, 0.27 mmol) 

20 and 4-dimethylamino-pyridine (2 mg) . The mixture was 
stirred at room temperature overnight and then the 
solvent was evaporated. The residue was dissolved in 
chloroform and flash chromatographed over silica gel (17 
g) eluting with EtOAc/MeOH/ Et,N (10:1:1) to give a pale 

25 yellow foam (55 mg, 35% yield). Recrystallization from 
EtOAc/Hexane afforded a white solid (21 mg) : mp 120-123°C. 
Anal. Calcd. for C^H^O,: C, 74.97; H, 7.48; N, 9.45. 
Pound: C, 74.89; H, 7.61; N, 9.40. 

30 EXAMPLE 114 

4- (4-Aminophenyl) -2-ethyl-i, 4-dihydro-5-methoxycarbonyl- 
6-methyl-3- ( H- ( 3- ( 4 , 4 -diphenylpiperidin-i-yl) prop- 
yl) oarboxamido) -pyridine (114). A solution of 2-Ethyl- 
35 l f 4-dihydro-5-methoxycarbonyl-6-methyl-4-(4-nitrophenyl)- 
3 - (W- (3- (4 , 4-diphenylpiperidin-l-yl) propyl) carboxam- 
idojpyridine (135 mg, 0.22 mmol) in dry MeOH (4 ml) was 
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treated with 10% Pd/C (20 sg) and hydrogens ted at 1 ata 
overnight , Then sore catalyst (20 ag) Has added and 
hydrogenation was continued overnight 0 Filtration of the 
reaction sizsture through Celite afforded a yellow oilo 
5 It ^a@ dissolved in chloroform and flash chroaatographed 
over silica gel (16 g) eluting with EtOAc/Jiexane/ESeOH/EtjBJ 
(40s20s3s3) to give a white ffoaa (60 ag, 47% yield). The 
foaa was dissolved in EtOAc/Hexane and treated with 1W 
BCl in ether (0o3 ml)* The solvent Has then evaporated 
10 to afford a yellow solids ©p 169-172°C (dec) . Anal. Calcdo 
for C^^Ogo 28010 1/2^0? C, 65o87? E g 7o02? H, 8o30o 
Founds C, 65.80; H, 7.17; N, 8.31o 

EXAE2PLE 115 

15 

yl) ®^k©s&n&<a©S «pyg&fiiao ( J 0 p-£3ethanesulf onyl- 
bensaldehyd© (lo00 g, 5oS3 aaol) was missed with 

20 cyanoethyl acetoacetate (0o84 g, 5»41 aaol) , acetic acid 
(16 ul p d lo049, 0o28 saol) and piperidine (27 (ul, d 
0.861, 0„27 aaol) in 2-propanol (10 aL) • The aiseture was 
stirred at rooa temperature overnight • The solvent was 
replaced by EtOH (10 aL) which was then stirred at rooa 

25 teaperatur© for 2 h and then heated at reflux for 4 ho 
3~&ainocrotonaaid® (0o543 q. 0 5o<S2 aaol) was added and the 
aissture heated at reflux overnight o The solvent was 
evaporated and the residue dissolved in EtOAe/MeOH/Et^ 
(20s Is 1) and flash chrosatographed over silica gel (105 

30 g) eluting with the ©aae solvent to give a yellow foaa 
(369 ag, 17 S yield) . 

The above foaa (369 ag 0«91 aaol) was partially dissolved 
in EtOH (4 aL) and f with ice water bath cooling , treated 
35 with BJaOH (56 ag, 1.4 aaol) in water (1 aL) o The aixture 
was stirred at rooa temperature for 3 h and the EtOH was 
evaporated o The aqueous layer was washed with CHgClj 
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tvice and then acidified with 2N HC1 to afford a 
precipitate which was filtered off as a yellow solid (235 
ng, 73% yield). 

5 The above yellow solid (233 ng, 0.66 mmol) was mixed with 
3- (4, 4-diphenylpiperidin-l-yl) -propylamine (197 mg, 0.67 
mmol) , 1- (3-dimethylaminopropyl) -3-ethylcarbodiimide 
hydrochloride (129 mg, 0.67 mmol), and 4-dimethylamino- 
pyridine (82 mg, 0.67 mmol) in dry C^C1 2 (8 mL) which was 

10 then heated at reflux for 7 h. More carbodiimide (63 mg, 
0.33 mmol) was added and the mixture was heated at reflux 
overnight. It was then diluted with CHC1,, washed with 
water twice and saturated NH 4 C1 thrice, dried (MgSOJ 
filtered and concentrated to give a yellow oil (385 mg) . 

15 This was dissolved in CHC1, and flash chromatographed over 
silica gel (20 g) eluting with EtOAc/MeOH/Et,N (20:1:1 
then 20:2:1) to afford a yellow foam (209 mg) . 
Trituration with hot BtOAc gave a pale yellow solid (140 
»g# 34% yield): mp 206-209°c. Anal. Calcd. for 

20 Cj^jN^S. 3/41^0: C,67.53; H, 6.85; N, 8.75. Found: C, 
67.51; H, 6.90; N, 8.51. 

EXAMPLE 116 

25 5-Carboxamido-2 , 6 -d let hy 1- l , 4 -dihydr o-4 - ( 4 - 
methanesulf onylphenyl) -3- (l?- (3- < 4 , 4-diphenylpiperidin-l- 
yl) propyl) carboxamido) -pyridine (116). p-Methane- 
sulfonylbenzaldehyde (0.54 g, 2.93 mmol) was mixed with 
2-cyanoethyl propionylacetate (0.50 g, 2.96 mmol), acetic 

30 acid (9 Ml* d 1.049, 0.16 mmol) and piperidine (14 nl, d 
0.861, 0.14 mmol) in EtOH (6 mL) . The suspension was 
stirred at room temperature overnight. A solution of 3- 
amino-2-propenamide (313 mg, 2.74 mmol) in EtOH (3 mL) 
was added and the mixture was heated at reflux overnight. 

35 The solvent was evaporated to give a yellow oil which was 
dissolved in CHC1, and flash chromatographed over silica 
gel (70 g) eluting with EtOAc/Hexane/E^N (15:5:1 then 
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18:2:1) to afford a yellow foam (493 mg, 39% yield). 

The above yellow foam (493 mg, 1.14 mmol) was dissolved 
in EtOH (5 mL) , cooled by an ice water bath, and treated 
5 with NaOH (74 mg, 1.85 mmol) in water (2 mL) . The 
solution was stirred at room temperature for 2 h and then 
the EtOH was evaporated. The aqueous layer was diluted 
with water, washed twice with CHjCl^ cooled by an ice 
water bath and acidified with 2N HCl. Filtration gave a 
10 pale yellow solid (329 mg, 76% yield) : mp 137-140°C (dec) . 

The above yellow solid (326 mg, 0.86 mmol) was mixed with 
3- (4, 4 -diphenyl-piperidin-l-yl) -propylamine (254 mg, 0.86 
mmol) , 1- ( 3-dimethy laminopropyl ) -3-ethylcarbodiimide 

15 hydrochloride (254 mg, 1.32 mmol), and 4-dimethyl- 
aminopyridine (105 mg, 0.86 mmol) in dry CHjClj (12 mL) 
which was then heated at reflux overnight. CHC1 5 (6 mL) 
was added and the mixture was washed with water (2x5 
mL) and saturated NH 4 C1 solution (3 x 5 mL) , dried 

20 (MgS0 4 ), filtered and concentrated to give a pale brown 
foam (605 mg) . It was dissolved in chci 3 and flash 
chromatographed over silica gel (37 g) eluting with 
EtOAc/MeOH/EtjN (20:1:1) to afford an off-white solid (338 
mg, 60% yield) . A portion (308 mg) was dissolved in EtOH 

25 and treated with fumaric acid (55 mg) in EtOH. The 
solvent was evaporated and the residue recrystallized 
from 2-propanol to give a hygroscopic pale yellow solid 
(217 mg). Anal. Calcd. for C^H^N^S.C^H^.CjHgO.HjO: C, 
63.66; H, 7.12; N, 6.60. Found: C, 63.78; H, 7.01; N, 

30 6.45. 

EXAMPLE 117 

5-Carboxamido-i, 4-dihydro-4- (3-methoxyphenyl) -2,6- 
35 dime thy 1-3- ( ff- ( 3 - ( 4 , 4 -d ipheny Ip iper id in- i - 
yl) propyl) carboxamido) -pyridine (117). A mixture of 
benzyl acetoacetate (0.9 mL, 5.20 mmol), m-anisaldehyde 
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(0.63 mL, 5.20 mmol) , 3-aminocrotoamide (521 mg, 5.20 
mmol) in 2-propanol (10 mL) was refluxed for 4 days. The 
solvent was removed and the solid residue was 
chromatographed (Flash silica; EtOAc : MeOH : 2M NH, in 
5 MeOH «= 10 : i : 0.5) to give a solid which was 
chromatographed again (Flash silica, EtOAc) to give a 
yellow solid (643 mg, 32%) . 

At room temperature a suspension of Pd/C (81 mg, 10%, 
10 0.076 mmol) in MeOH (5 mL) was flushed with argon, then 
treated with a solution of the above yellow solid (287 
mg, 0.731 mmol) in MeOH (5 mL) . The resulting mixture 
was flushed with Hj then stirred under Hj (balloon) for 
3.5 hrs. The reaction mixture was filtered through 
15 celite and concetrated to afford a white solid (120 mg, 
54%) . 

A mixture of the above white solid (120.0 mg, 0.3969 
mmol), 3- (4, 4-diphenylpiperidin-l-yl) propylamine (116.9 

20 mg, 0.3969 mmol), i-(3-dimethylaminopropyl) -3-ethyl- 
carbodiimide hydrochloride (85.4 mg, 0.446 mmol), and 4- 
dimethylaminopyridine (cat) in dry CHjCl 2 (10 mL) was 
stirred at room temperature for 14 hrs. The reaction 
mixture was then washed with saturated aqueous NaHCO, 

25 solution, dried, and concentrated. The resulting 
material was chromatographed (Flash silica, EtOAc : MeOH 
: 2M NH3 in MeOH - 10 : 1 : 0.5) to give a solid, which 
was recrystalized from CHjCl 2 and EtOAc to afford white 
crystals (40 mg, 17%) 157-3: m. p. 212.0-213.0 °c. Anal. 

30 Calcd. for C^H^O,: C, 74.71, H, 7.31, N, 9.68. Found: 
C, 74.49, H, 7.09, N, 9.45. 

. EXAMPLE 118 

35 3-Carboxaaido-2-ethyl-i,4-dihydro-4-(4-methanesul- 
f onylphenyl) -6-methyl-5- (M- (3- (4, 4-diphenylpiperidin-l- 
yl) propyl )carboxyamido) -pyridine (118). a mixture of 
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benzyl acetoacetate (0.31 mL, 1.79 mol) , 4- 
methylsulfonylbenzaldehyde (330 mg, 1.79 mmol), trans-3- 
amino-2-pentenamide (204 mg, 1.79 mmol) in 2-propanol (10 
mL) was refluxed for 3 days. The solvent was removed and 
5 the liquid residue was chromatographed (Flash silica, 
EtOAc) to give a yellow solid (507 mg, 62%) . 

At R.T. a suspension of Pd/C (1.117 g, io%, 1.07 mmol) in 
MeOH (5 mL) vas flushed with argon, then treated with a 
10 solution of the above yellow solid (500 mg, l.io mnol) in 
MeOH (10 mL). The resulting mixture was flushed with 
then stirred under Hj (balloon) for 3 hrs. The reaction 
mixture was filtered through celite and concetrated to 
afford a yellow solid (220 mg, 69%). 

15 

A mixture of this yellow solid (220 mg, 0.604 mmol) , l- 
( 3-dimethylaminopropyl) -3-ethyl-carbodiimide 
hydrochloride (115 mg, 0.658 mmol), and 4-dimethyl- 
aminopyridine (80.4 mg, 0.658 mmol) in dry CHjClj (10 mL) 

20 was stirred at R.T. for l hr and then treated with 3- 
(4, 4-diphenylpiperidin-l-yl) propylamine (176 mg, 0.598 
mmol). The reaction mixture was stirred for 14 hrs and 
then washed with saturated aqueous NaHCOj solution, dried, 
and concentrated. The resulting material was 

25 chromatographed (Flash silica, EtOAc : MeOH : 2M NH3 in 
MeOH - 10 : i : 0.5) to give a solid, which was 
chromatographed again (Flash silica, EtOAc : MeOH = 12 : 
1) to give a solid. The solid was recrystalized from 
EtOAc and Hex to afford white crystals (81 mg, 21%) 161- 

30 5: m. p. 182.0-183.0 «c. Anal, calcd. for 
Cj^N^S.l/SHjO: C, 68.70, H, 6.95, N, 8.66, S, 4.95. 
FOUndJ C, 68.71, H, 6.97, N, 8.47, S, 5.19. 

EXAMPLE 119 

35 

l, 4 -Di hydro -2 , 6-diaetnyl-5- (ff-metayl) oarboxamido-4- (4- 
nitrophenyl)-3-<w-[3-(4,4-diphenylpiperidin-i-yl)prop- 
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yl3}OQ?bosanifl©93^iaiao U&&0)o A suspension of 4° 
nitrobenzaldehyde (5.00 g, 33 .0 aaol) , 2-cyanoethyl 
acetoacetate (5.13 g, 33.0 aaol), piperidine (140 ag, 
loS5 sasaol) and acetic acid (99 ag, lo7 aaol) in 150 al of 
5 2»propanol Has stirred at r.t. for 48 hrs. Reaction 
aissture was filtered, the solid collected was dried in 
air to give 2°[ (4«nitrophenyl)aethylene]-3-o3cobutanoic 
acid 2-cyanoethyl ester as a white ponder (6.08 g, 64%) • 
A solution of 2-[ (4 -nitr ©phenyl) methylene ]-3~o2Cobutanoic 

10 acid 2-cyanoethyl ester (4.29 g, 14.9 aaol) and 3°aaino- 
N-aethylcrotonaaide (2o55 g, 22 . 3 aaol) in 50 al of EtOH 
was reflu&ed for 36 hrs 0 After solvent was reaoved, the 
residue was dissolved in 250 al of CHC1 3 washed with water 
(2*100 al) and dried over Ma^SO^ After filtration and 

15 reaoval of solvent , 3-(2~cyanoethoxy) carbonyl«l,4~ 
dihydro-2 , 6«diaethyl-5- (ff~aethyl) carboxaaido~4~ (4~ 
nitrophenyl) pyridine was obtain as a yellow powder (7.96 
g, 63%) o' The solution of 3-(2~cyanoeth02sy) earbonyl-1,4- 
dihydro~2 0 6-diaethyl-5- (#-aethyl) carboxaaido-4- (4- 

20 nitrophenyl) pyridine (2.00 g, 5.20 aaol) in 40 al 
acetone was treated with 40 al iw KOH solution at 0 9 C for 
45 ain. The acetone was reaoved Aa vacuo and aqueous 
layer was acidified to pH=3 by 2W hydrochloric acid, the 
yellow precipitation was collected by filtration, washed 

25 with 10 al of cold water and dried la S&SHQo lo53 g (89% 
yield) of 1 , 4-dihydro-2 9 6-diaethy 1~5« (#«aethyl ) carbox- 
aaido-4« (4-nitrophenyl)pyridine-3-carbo3eylic acid was 
obtained as a yellow powder. 

30 The solution of 1 9 4-dihydro«2 9 6-diaethyl~5~ (#-aethyl) ear- 
boxaaido-4- (4 -nitrophenyl) pyridine-3-carboscylic acid (745 
ag, 2.25 aaol), l~(3-diaethylaainopropyl)~3-ethyl- 
earbodiiaide hydrochloride (690 ag, 3.60 aaol) and 4- 
diaethylaainopyridine (275 ag, 2.25 aaol) in 200 al of 

35 CHgClj was stirred at r.t. for 1 hr, to the solution was 
added the solution of 3~(4,4«diphenylpiperidin-l°yl)prop- 
ylaaine (662 ag, 2.25 aaol) in 2 al of O^Cl^, the aixture 
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was stirred at refluxing conditions overnight. The 
mixture was washed with water (50 ml), sat'd NH 4 C1 (3x50 
ml), 50 ml 10% KjCO, and 100 ml of sat'd brine. After 
drying with NajS0 4 and removal of solvent, a yellowish oil 
5 was obtained, which was purified by chromatography (Si0 2 , 
MeOH: CHC1 3 :1N NH, in MeOH, 6:90:3) and precipitated by 
CHjCl^/hexane mixture. A yellowish powder (1.06 g, 77.5 
%) was obtained. M.p. 124 °C; Calcd. for C^H 41 N s 0 4 : C 
71.14, H 6.80, N 11.52; Found: C 70.88, H 6.55, N 11.34. 

10 

Part of 3-(2-cyanoethoxy) carbonyl-l,4-dihydro-2,6- 
dimethyl-5- (N-methyl) carboxamido-4- (4-nitrophenyl) 
pyridine was subjected to chiral chromatography and two 
enatiomers were separated, which were subsequent ially 

15 hydrolysed and coupled with 3-(4,4-diphenylpiperidin-l- 
yl) propylamine to give enantiomers of l,4-dihydro-2,6- 
dimethyl-5- (N-methyl) carboxamido-4- (4-nitrophenyl) -3-{W- 
[3-(4,4-diphenylpiperidin-i-yl)propyl]) 
carboxamidopyr idine : 

20 (+)-isomer: (a),, 20 - +880 (c 0.35, CHCl,) 

(-) -isomer: [a],, 20 - -840 (c 0.33, CHC1 3 ) 

EXAMPLE 120 

2 5 5-Carboxamido-2 , 6 -die thy 1-1, 4 -dihydro-4- ( 4 -nitrophenyl ) - 

3- {tf- I 3- (4, 4-diphenylpip«ridin-l-yl) propyl] } 
oarboxanidopyr idine (120). 5-Carboxamido-2 , 6-diethyl- 
l,4-dihydro-4- (4-nitrophenyl) pyridine-3-carboxylic acid 
was prepared in the same method illustrated in Example 

30 119. It was obtained as a yellow powder. 

The suspension of 5-carboxamido-2 , 6-diethyl-l , 4-dihydro- 

4- (4-nitrophenyl) pyridine-3-carboxylic acid (400 mg, 1.16 
mmol) and l-(3-dimethylaminopropyl)-3-ethylcarbodiimide 

35 hydrochloride (225 mg, 1.16 mmol) in 50 ml of CHgCl; was 
stirred at r.t. for l hr, to the suspension thus formed 
was added the solution of 3-(4,4-diphenylpiperidin-l- 
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yl) propylamine (310 mg, 1.05 mmol) in 2 ml of CHjClj, the 
mixture was stirred at refluxing conditions overnight. 
The mixture was washed with water (2xio ml) , 10 ml 10% 
KjCOj and 10 ml of sat'd brine. After drying with Na 2 S0 4 
5 and removal of solvent, a yellowish oil was obtained, 
which was purified by chromatography (Si0 2 , MeOH: CHC1 3 :1N 
NHj in MeOH, 6:90:3) and precipitated by CHjClj/BtjO 
mixture. A yellowish powder (340 mg, 47.5 %) was 
obtained. M.p. 121-123 *C; Calcd. for C^H^O,: C 71.47, 
10 H 6.97, N 11.26; Pound: C 71.24, H 6.69, N 10.97. 

EXAMPLE 121 

5-Carboxamido-2 , 6-diethyl-i, 4-dihydro-4- (4-nitrophenyl) - 
15 3-{W-[3-( 4-pheny lpipar idin-i-y 1) propyl j > carboxamido- 
pyridine (121). The suspension of 5-carboxamido-2 , 6- 
diethyl-i , 4-dihydro-4- (4-nitrophenyl) pyridine-3-car- 
boxylic acid (90 mg, 0.26 mmol) and 1- (3 -dimethyl - 
aminopropyl)-3-ethylcarbodiimide hydrochloride (50 mg, 
20 0.26 mmol) in 15 ml of CHjC^ was stirred at r.t. for l 
hr, to the suspension was added the solution of 3- (4, 4- 
diphenylpiperidin-l-yl) propylamine (57 mg, 0.26 mmol) in 
2 ml of CHjClj, the mixture was stirred at refluxing 
conditions overnight. The mixture was washed with water 
25 (2xio ml), io ml 10% K^CO, and 10 ml of sat'd brine. 
After drying with NajS0 4 and removal of solvent, a 
yellowish oil was obtained, which was purified by 
chromatography (Si0 2 , MeOH: CHC1 5 :1N NH, in MeOH, 6:90:3) 
and precipitated by CHjClj/E^O mixture. A yellowish 
30 powder (86 mg, 61%) was obtained. M.p. 90-101 «C; Calcd. 
for C^hVWS^HjO: c 66.59, H 7.30, N 12.52; Pound: C 
66.89, H 6.92, N 12.30. 

EXAMPLE 122 

35 

5-Carboxamido-l, 4-dihydro-3- (W-{1- [2- (3-indolyl) ethyl] 
piperidin-4-yl} ) oarboxamido-2 , 6-dimethyl-4- (4- 
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aiteep&QayXJpygiiliao fl2,22)o The suspension of 5- 
carboxaaido-l , 4 -dihydro~2 , 6-diaethy 1-4 - ( 4 -nitropheny 1 ) 
pyridine-3-earbo3cylic acid (326 ag, 1*03 aaol) and l-(3- 
diaethylaainopropyl) «3-®thylcarbodiiaide hydrochloride 
5 (219 ag, io!3 aaol) in 25 al of CHjCl 2 was stirred at roto 
for 1 hr, to the suspension was added the solution of 1° 
[2~(3-indolyl)ethyl]-4-aainopiperidine(250 ag, l o 03 aaol) 
in 2 al off CHjC^p the aissture Has stirred at refluxing 
conditions overnight o The aiacture was washed with water 

10 (2*20 al), 20 al 10$ KjCOg and 20 al of sat'd brine. 
After drying with Na 2 S0 6 and reaoval of solvent, a 
yellowish oil was obtained, which was purified by 
chroaatography (Si0 2 , P3eOHs CHCl 3 glM NB, in MeOH, Ss90s3) 
and precipitated by CHjClj/EtjO aixture 0 A yellowish 

15 powder (134 ag, 23o8$) was obtainedo SIpP*, 135-138 ®C; 
Calcdo for C S0 H S4 M 6 O & oi/2H 2 Os C 65o32, H 6o39, N 15o23; 
Founds C 65.41, H 5.96, W 15o21o 



EXMZPLE 123 

20 « 

a&fcTopboayDpys&ei&o C&33). The suspension of 5- 
carbossaaido-2 , 6~diethyl-l , 4-dihydro-4« (4~nitro- 

25 phenyl) pyridine~3-carbo2fy lie acid (486 ag, i 0 53 saraol) and 
1- (3-dia<athylaain©pr©pyl) -3-ethy learbodiiaide 
hydrochloride (323 ®g, lo69 aaol) in 30 al of G^Clg was 
stirred at roto for 1 hr, to the suspension was added the 
solution of l~[2~(3-indolyl) ethyl] -4~aainopiperidine (373 

30 ag, lo53 aaol) in 3 al of O^Cl^ the aixture was stirred 
at refluxing conditions overnight . The aixture was 
washed with water (2*20 al) , 20 al 10$ T^CO^ and 20 al of 
Mt'd brine . After drying with Ma 2 S0 4 and reaoval of 
solvent, a yellowish oil was obtained, which was purified 

35 by chroaatography (Si0 2 , MeOHs CHCl 3 slW in JJeOH, 

<Ss 90s 3) and precipitated by CHjClj/StjO aixture,, & 
yellowish powder (273 ag, 31.3%) was obtainedo K«p e 130- 
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135 °C; Calcd. for C 32 H 38 N 6 0 4 » 1/21^0: C 66.30, H 6.78, N 
14.50; Found: C 66.49, H 6.75, N 14.26. 

EXAMPLE 124 

5 

5-carboxamido-i, 4-dihydro-3- (j?-{3- [4-2-mathoxy- 
ph«ny 1 ) pipera i in- l-y 1 ] propyl } ) earboxanido-2 , 6-dim«thyl-4- 
( 4-nitrophenyl) pyridine (124). The suspension of 5- 
carboxamido-l, 4-dihydro-2 , 6-dimethyl-4- (4-nitrophenyl) 

10 pyr idine-3 -car boxy 1 ic acid (150 mg, 0.47 mmol) and l-(3- 
dimethylaminopropyl) -3-ethylcarbodiimide hydrochloride (91 
mg, 0.47 mmol) in 20 ml of CHjClj was stirred at r.t. for 
1 hr, to the suspension was added the solution of l-(2- 
methoxyphenyl)-4-(3-aminopropyl)piperazine (118 mg, 0.47 

15 mmol) in 3 ml of CHjClj, the mixture was stirred at 
refluxing conditions overnight. The mixture was washed 
with water (2x10 ml) , 10 ml 10% I^CO, and 10 ml of sat'd 
brine. After drying with Na 2 S0 4 and removal of solvent, 
a yellowish oil was obtained, which was purified by 

20 chromatography (Si0 2 , MeOH: CHCl,:lN NH, in MeOH, 6:90:3) 
and precipitated by CHjCtyEtjO mixture. A yellow-green 
powder (80 mg, 31%) was obtained. M.p. 95-100 °C; Calcd. 
for Cj^NjO,: C 63.48, H 6.61, N 15.32; Found: C 63.20, H 
6.64, N 15.03. 

25 

EXAMPLE 125 

5 -Carboxamido-2 , 6-die thy 1- l , 4 -dihydro-3 - (W-{3-(4-{2- 
mathoxyphanyl)pipera«iB-i-yl jpropyl) ) oarboxamido-4- (4- 

30 nitrophenyl) pyridine (125). The suspension of 5- 
carboxamido-2 , 6-diethyl-l, 4-dihydro-4- (4-nitrophenyl) 
pyridine-3-carboxylic acid (150 mg, 0.43 mmol) and l-(3- 
dimethylaminopropy l ) r3-ethy lcarbodiimide hydrochloride 
(83 mg, 0.43 mmol) in 20 ml of CHjClj was stirred at r.t. 

35 for 1 hr, to the suspension was added the solution of 1- 
(2-methoxyphenyl) -4- (3-aminopropyl)piperazine (108 mg, 
0.43 mmol) in 2 ml of CHjClj, the mixture was stirred at 
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re fluxing conditions overnight. The mixture was washed 
with rater (2xio ml), 10 ml 10% KjCOj and 10 ml of sat'd 
brine. After drying with Na 2 S0 4 and removal of solvent, 
a yellowish oil was obtained, which was purified by 
5 chromatography (Si0 2 , MeOH: CHC1,:1N NH, in MeOH, 6:90:3) 
and precipitated by CHjCL^/EtjO mixture. A yellow-green 
powder (160 mg, 64.5%) was obtained. M.p. 90-95 *C; 
Calcd. for C JJ H 40 N 6 O 5 «l/2H 2 O: C 63.57, H 7.06, N 14.35; 
Found: C 64.00, H 7.02, N 13.99. 

10 

EXAMPLE 126 

3-{JT- [ 3- (4-Cyano-4-phenylpiperidin-l-yl) propyl] > car- 
boxamido-l, 4-dihydro-2 , «-dimethyl-5- (i?-methyl) oar- 

15 boxamido-4- (4-nitrophenyl) pyridine (126) . The suspension 
of 5-carboxamido-l, 4-dihydro-2 , 6-dimethyl-4- (4- 
nitrophenyl)pyridine-3-carboxylic acid (100 mg, 0.30 
mmol) and l-(3-dimethylaminopropyl)-3-ethylcarbodiimide 
hydrochloride (58 mg, 0.30 mmol) in 20 ml of CHjC^ was 

20 stirred at r.t. for l hr, to the suspension was added the 
solution of 3- (4-cyano-4-phenylpiperidin-l-yl) propylamine 
(69 mg, 0.30 mmol) in 2 ml of CHjClj, the mixture was 
stirred at refluxing conditions overnight. The mixture 
was washed with water (2xio ml) , 10 ml 10% K^CO, and 10 ml 

25 of sat'd brine. After drying with Na^O^ and removal of 
solvent, a yellowish oil was obtained, which was purified 
by chromatography (Si0 2 , MeOH: CHC1 3 :1N NH, in MeOH, 
6:90:3) and precipitated by CHjClj/EtgO mixture. a 
yellowish powder (90 mg, 54%) was obtained. M.p. 110-115 
30 •<:; Calcd. for C^H^O,: C 66.88, H 6.52, N 15.10; Pound: 
C 66.69, H 6.41, N 15.12. 

EXAMPLE 127 

35 5-Carboxamido-i, 4-dihydro-2, e-diisopropyl-4- ( 4-nitro- 
phenyl) -3-{M-[3- (4, 4-diphenylpiperidin-l-yl) prop- 
yl]) car boxamidopyridiM (127). To 15 ml of boiling p- 
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xylene was added a solution of 6-(2-propyl) -2 , 2 -dimethyl- 
2H,4H-l,3-dioxin-4-one (165 ag, 0o97 aaol) and 3-(4,4- 
diphenylpiperidin-l-yl) propylaaine (285 ag, 0 o 97 aaol) in 
10 al p-xylene dropwise in about 15 aim, during which 
tise, about 20 al of xylene was distilled off through a 
condenser o Heating was continued for an additional 45 
®in 0 to distill aost asyleneo The remaining xylene was 
furthur reaoved by evaporation la SSSHSo The product, 
isobutanoylacetic acid B- [3- (4 , 4°diphenylpiperidin-l- 
yl) propyl ]aaide, was nmed for the next reaction without 
further purification o 

The solution of 3-aaino-4-aethyl-2-pentenaaide (135 ag, 
loOS aaol), 4-nitrobensaldehyde (146 ag, 0„97 aaol) and 
isobutanoylacetic acid H-[3- (4 , 4-diphenylpiperidin-l- 
yl) propyl ]aaide (394 ag, 0o96 aaol) in 20 al of 2- 
propanol was refluxed for 72 hrs e After the solvent was 
reaoved, the residue was purified by chromatography (Si0 2 , 
KleOHs CS3Cl 3 slK OTJg in moE 0 6s 90s 3) to give a yellowish 
oil, which was precipitated by CHjClj/EtjO mixture D 45 ag 
(7ol$ yield) of yellowish powder was obtainedo n 0 p 0 76- 
80 @ C,° Calcd for C 39 H 67 SJ 5 0 6 ol/2H 2 Os C 69.21, H 7,45, B 
10o35? Founds C 68o98, B 7d8, B 10o54o 

128 

@QSfe@saaa^©g)^i(aiao (52,2®? o A suspension of 4-nitro- 
bensaldehyde (18<,3 g, 0oll8 aol) , 2-eyanoethyl 
propionylacetate (20o0 g, O0II8 aol), piperidine (503 ag, 
5o91 aaol) and acetic acid (355 ag, 5o91 aaol) in 230 al 
of 2-propanol was stirred at r c to for 48 hrs„ Reaction 
aixture was filtered, the solid collected was dried in 
air to give 2-[ (4-nitrophenyl)aethylene]-3-oxopentanoic 
acid 2-cyanoethyl ester as a white powder (3l«7 g, 89%) „ 
A solution of 2-[ (4-nitrophenyl)aethyleneJ-3-oxopentanoic 
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acid 2-cyanoethyl ester (14.72 g, 48.7 mmol) and benzyl 
3-aminocrotonate (10.00 g, 48.7 mmol) in 150 ml of EtOH 
was refluxed for 36 hrs. After solvent was removed, the 
residue was dissolved in 250 ml of CHCl, washed with water 
5 (2xioo ml) and dried over Na 2 S0 4 . After filtration and 
removal of solvent, 3-benzyloxycarbonyl-5- (2-cyano- 
ethoxy) carbonyl-2 , 6-diethyl-l , 4-dihydro-4- (4-nitro- 
phenyl) pyridine was obtain as a yellow oil (23.0 g, 96%). 

10 The solution of 3-benzyloxycarbonyl-5- (2-cyanoethoxy) 
carbonyl-2, 6-diethyl-l, 4 -dihydro-4-(4-nitrophenyl) pyr- 
idine (6.30 g, 13.0 mmol) in 250 ml of 4.4%(w/w) formic 
acid/MeOH mixture was stirred with Pd/C (10%, 6.0 g) for 
30 min. , the reaction was quenched by addition of 100 ml 

15 of CHC1 3 . -The mixture was filtered and concentration of 

filtrate give a yellow powder, which was dissolved in 

CHClj, washed with water and IN HC1. After filtration and 

removal of solvent, 3- (2-cyanoethoxy ) carbonyl-2, 6- 

diethyl-r,4-dihydro-4-(4-nitrophenyl)pyridine-5- 
20 carboxylic- acid was obtained as a yellow powder (4.5 g, 
87%) . 

3- (2-cyanoethoxy) carbonyl-2 , 6-diethyl-l , 4-dihydro-4- (4- 
nitrophenyl)pyridine-5-carboxylic acid (2.50 g, 6.25 

25 mmol), l-(3-dimethylaminopropyl)-3-ethylcarbodiimide 
hydrochloride (2. 40 g, 12. 5 mmol) and 4-dimethyl- 
aminopyridine (760 mg, 6.25 mmol) in 200 ml of CHgClj was 
stirred at r.t. for l hr> to the solution was added the 
solution of methylamine (40% solution, 2.5 ml), the 

30 mixture was stirred at r.t. overnight. -The mixture was 
washed with water (100 ml), sat'd NH 4 C1 (3x50 ml), 50 ml 
10% KjCOj and 100 ml of sat'd brine. After drying with 
Na^ and removal of solvent, 3- (2-cyanoethoxy) carbonyl- 
2 , 6-diethyl-l , 4-dihydro-5- (N-methyl) carboxamido-4- (4- 

35 nitrophenyl) pyridine was obtained as a yellowish 
powder(2.30 g, 89%). The solution of 3- (2-cyanoethoxy) 
carbonyl-2; 6-diethyl-l, 4-dihydro-5- (N-methyl) carboxamido- 
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4= ( 4 -nitrophenyl) pyridine (890 ag, 2«15 aaol) in 15 al 
acetone was treated with 10 al 1H KOH solution at 0*C for 
45 ain» The acetone was removed A& 2£S£ae &**d aqueous 
layer was acidified to pH=3 by 2BJ hydrochloric acid, the 
5 yellow precipitation was collected by filtration 9 washed 
with 10 al of cold water and dried Aa E&SMi* 510 ag (66% 
yield) of 3= (2°cyanoethoxy) carbonyl«2 , 6-diethyl-l ,4° 
dihydro«5« ($~aethyl) carboxaaido-4~ (4 -nitr ©phenyl) pyridine 
Has obtained as a yellow powder • 

10 

The solution of 2 , 6-diethyl-l, 4-dihydro~5- (W-aethyl) 
carboxaaido-4- (4-nitrophenyl) pyridine~3~carbo^lic acid 
(494 ag, lo38 aaol), l-(3~diaethylaainopropyl)-3- 
ethylcarbodiiaide hydrochloride (476 ag, 2o50 aaol) and 4° 

15 diaethylaainopyridine (169 ag, lo38 aaol) in 50 al of 
CHjClj was stirred at rote for 1 hr, to the solution was 
added the solution of 3«(4,4-diphenylpiperidin-l- 
yl) propylamine (405 ag, l e 38 aaol) in 2 al of CHgClg, the 
aiasture was stirred at refluxing conditions overnight . 

20 The aixture was washed with water (30 al) , s&t'd MH^Cl 
(3*20 al),20 al 10$ K^COg and 20 al of s&t'd brine e After 
drying with Wa^SO^ and-reaoval of solvent, a yellowish oil 
was obtained, which was purified by chroaatography (Si0 2 , 
EteOHs CHCl 3 clN WH 3 in MeOH, 6s 90s 3) and precipitated by 

25 CH 2 Cl 2 /hexane aisrfcureo h yellowish powder (700 ag, 74%) 
was ©btainedo M 0 po 123-126 Calcdo for C^H^W^os^Os C 
69.81, B 7*25, H 10 o 71j Founds C 69*79, H 7„05, N 10o74, 



129 

30 

a&fessptooayXJ «3« p« J <i„ <J«e49a©ayXp4po&iflia« JL«*yi> psepyl 
3J@as?&©saaifl©9ygifiiao {ia©> 0 The solution of 3=(2« 
eyan©ethoxy) ©arbonyl-2 , 6«diethyl«l , 4-dihydro-4~ (4- 
35 nitrophenyl)pyridine-5«carb©2£ylic acid (350 ag, 0„90 
aaol , 1° ( 3-diaethylaain©pr@pyl) -3-ethylcarbodiiaide 
hydrochloride (260 ag, 13 o5 aaol and 4-diaethyl- 
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aainopyridine (110 ag, 0.90 aaol) in 20 al of C^Clj was 
stirred at r.'t. for l hr, to the solution was added the 
solution of ethylaaine (0.22 al, 70S aqueous solution),, 
the nixture was stirred at r.t. overnight. She aisstur© 
5 was washed with water (10 al) , saturated aqueous S8H 4 ei (3 
x 10 al), 20 al 10S KggOg and 10 al of brine. After 
drying with SJa 2 S0 4 and reaoval of solvent, 3-(2- 
eyaneethoxy) carbonyl-2 , 6°diethyl-5° (BJ-ethyl) carboxaaido- 
l,4°dihydro~4-(4=nitrophenyl) pyridine was obtained as a 
10 yellowish powder (167 ag, 44$) . 

The solution of 3-(2~cyanoethoxy)carbenyl-2,6°diethyl -5- 
(EJ~ethyl) earbexasido-i, 4-dihydre~4= (4=nitrophenyl) pyr° 
idine (167 ag, 0.39 aaol) in 10 al acetone was treated 

15 with 5 al IN K0H solution at 0° for 45 ain. The acetone 
was reaoved in vacuo and aqueous layer was acidified to 
ph=3 by 2M hydrochloric acid, the yellow precipitation 
was collected by filtration, washed with 10 al of cold 
water and dried in vacuo, us ag (81& yield) of 2,6- 

20 diethyl=5~ (N=ethyl) carboxaaido-l, 4-dihydro-4- (4 = 
nitrophenyl)pyridine-3=carbo3cylic acid was obtained as a 
yellow powder. 

The solution of 2,6-diethyl-5~(]»=ethyl)earboxaaido-l,4- 
25 dihydro~4»(4-nitrophenyl)pyridine-3-carbo2gylic acid (110 
ag, 0o30 aaol), l-(3°diaethylaainopropyl)~3=ethyl= 
earbodiiaide hydrochloride (104 ag, ' 6.54 aaol) and 4= 
fiiaethylaainopyridine (40 ag, 0.30 aaol) in 20 al ©f 
CHgCl 8 was stirred at r.t. for l hr, to the solution was 
30 added the solution of 3°(4,4-diphenylpiperidin~l- 
yl)propylaaine (88 ag, 0.30 aaol) in 2 al of O^eig, the 
aixture was stirred at ref luring conditions overnight. 
The aixture was washed with water (10 al) , sat'd BJH 6 C1 
(3K20 al),20 al 10% KjCOg and 20 al of sat'd brine. After 
35 drying with B8a 2 S0 4 and reaoval of solvent, a yellowish oil 
was obtained, which was purified by ehroaatography (Si0 2 , 
KteOHs CHei 3 siN WHj in KleOH, 6s 90 s3) and precipitated by 
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CHjClj/hexane mixture. A yellowish powder (115 mg, 49%) 
was obtained. M.p. 101-104 °C; Calcd. for C^H^O^ 3/4H 2 0: 
C 70.62, H 7.37, N 10.56; Found: C 70.58, H 6.90, N 
10.65. 

5 

EXAMPLE 130 

2 , 6-Diethyl-l , 4-dihydro-4- (4-nitrophenyl) -5- {N- [3- ( 4 , 4- 
dipfcenylpiperidin-l-yl ) propyl ] }carboxamidopyridine-3- 

10 oarboxylic moid (130) • The solution of 3-(2- 
cyanoethoxy) carbonyl-2 , 6-diethyl-l , 4-dihydro-4- (4- 
nitrophenyl)pyridine-5-carboxylic acid (395 mg, 1.00 
mmol) , 1- (3-dimethylaminopropyl) -3-ethylcarbodiimide 
hydrochloride (345 mg, 1.80 mmol) and 4-dimethyl- 

15 aminopyridine (122 mg, l. 00 mmol) in 40 ml of O^C^ was 
stirred at r.t. for 1 hr, to the solution was added the 
solution of 3 - (4 , 4-diphenylpiperidin-l-yl) propylamine 
(294 mg, 1.00 mmol) in 2 ml of O^Clj, the mixture was 
stirred at refluxing conditions overnight. The mixture 

20 was washed with water (20 ml) , sat'd NH 4 C1 (3x20 ml) ,20 ml 
10% KjCOj and 20 ml of sat'd brine. After drying with 
Na 2 S0 4 and removal of solvent, a yellowish oil was 
obtained, which was purified by chromatography (Si0 2 , 
MeOH: CHC1 3 :1N NHj in MeOH, 6:90:3) and precipitated by 

25 CHjCl^hexane mixture. 3- (2-Cyanoethoxy) carbonyl-2 , 6- 
diethyl-1 , 4-dihydro-5- (4-nitrophenyl) -3-{N-[ 3- (4 , 4- 
diphenylpiperidin-l-yl) propyl] }carboxamidopyridine was 
obtained as a yellowish powder (552 mg, 82%) . 

30 The solution of 3- (2 -cyanoethoxy) carbonyl-2, 6-diethyl- 
l,4-dihydro-5- (4-nitrophenyl) -3-{N-[3- (4, 4-diphenyl- 
piperidin-l-yl) propyl ] }carboxamidopyridine (500 mg, 0.82 
mmol) in 15 ml acetone was treated with 8.0 ml IN KOH 
solution at 0°C for 45 min. The acetone was removed In 

35 vacuo and aqueous layer was acidified to pH«4 by 2N 
hydrochloric acid, the yellow precipitation was collected 
by filtration and dried in vacuo . 340 mg (75% yield) of 
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product was obtained as a yellowish powder. M.p. 154-158 
(dec) d C," Calcdc for C^^O^ 3/45^0; C 69*85, H 6o89, W 
8o81? Founds C 69.82, B 6.70, N 8c88o 

5 131 

7^)Pffos7&]}o£urte2SGBiAo97s?idiao f&S&)o A suspension of 
10 <3-nitrobensaldehyde (10.00 g, 66.2 ©ol) „ 2-cyanoethyl 
acetoacetate (10.27 g, 66.2 ©ol) , piperidine (281 ©g, 
3o31 aaol) and acetic acid (198 ag, 3o31 saaol) in 250 ®1 
of 2-propanol was stirred at r.t. for 48 hrs. Reaction 
aissture m filtered, the ©olid collected and dried in 
15 air to give 2-eyanoethyl 2-[ (4 -nitrophenyl) ©ethylene] -3 - 
©xebutanate a© a white powder (11.24 g, 59%) • 

A solution of 2-eyanoethyl 2-[ (4-nitrophenyl)aethylene]~ 
3~oxobutanate (15o06 g, 52 • 3 ®sol) and bengyl 3~aaino- 

20 erotonat® (lO.OOg, 52o3 bboI) in 150 ®1 of EtOH was 
refluxed for 36 hrs. After solvent was reaoved, the 
residue was dissolved in 250 ©1 of CHC1 3 washed with water 
(2 u 100 ml) and dried over n^SO*. After filtration and 
resoval of solvent, 3-bengylo3^earbonyl~5-(2»cyan©~ 

25 ©thoxy ) carbonyl-1 , 4-dihydro~2 , 6-di@ethyl~4- ( 4-nitro- 
phenyl) pyridine was obtain a® a yellow oil (23 • 4 g, 97%). 

The solution of 3-b3nsyl©3cycarbonyl-5-(2-cyano- 
ethoxy) car bony 1-1 , 4-dihydro«2 , 6-diaethyl~4- ( 4- 

30 nitrophenyl) pyridine (3.24 g, 7o02 asaol) in 160sal of 4.4$ 
(w/w) feraie acid/^eOH aissture was stirred with Pd/C 
(10%, 3.24 g) for 30 ain., the reaction was guenched by 
addition of 10 al of .GHClj. The aixture was filtered and 
concentration of f iltrate^give a yellow powder, which was 

35 dissolved in e&Cl 3 , washed with water and W HCL. After 
drying and removal of solvent, 3-(2«eyanoetho3cy)carbonyl- 
1 , 4-dihydro-2 , 6-diaethyl-4- (4=nitrophenyl) pyridine-5- 
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carboxylic acid was obtained as a yellow powder (1«,94 g, 
75%) 

The solution of 3- (2-cyanoethoxy) carbonyl-X , 4-dihydro- 
5 2 9 6°diaethyl-4° ( 4 -nitrophenyl ) pyridine~5-carbo2*y lie acid 
(500 ag, 1*35 aonbl) , l-(3~diaethylasinopropyl)-3- 
ethylcarbodiiaide hydrochloride (532 ag, 2o69 aaol) and 
4-diaethylaainopyridine (164 ag, lo35 aaol) in 50 al of 
CS^ClgWas stirred at roto for 1 te, to the solution was 

10 added the solution of ©thylaaine (434 ag, 70S aqueous 
solution), the aixture was stirred at r.to overnight* 
The fixture was washed with water (30 al) , saturated 
aqueous OTJ^Cl (3 x 25) al, 25 ml of 10% aqueous KjC0 3 and 
30 al of brine . After drying with Ma 2 S0^ and reaoval of 

15 solvent , 3« (2-cyanoethoxy) carbonyl-5- (N»ethyl) carbox- 
aaido-l , 4~dihydro-2 9 6«diaethyl«4~ (4«nitrophenyl) pyridine 
was obtained as a yellowish powder (529 ag 98$) o 

The solution of 3-(2~cyanoethoxy)carbonyl-5-(M-ethyl)car~ 
20 boxaaido-l,4-dihydro°2,6°diaethyl-4-(4« 
nitrophenyl) pyridine (535 ag, 1*35 aaol) in 10 al acetone 
was treated with 10 al XW K0H solution at 0°C for 45 ain<> 
The acetone was remived in vacuo and aqueous layer was 
acidified to ph=3 by 2BJ hydrochloric acid, the yellow 
25 precipitation was collected by filtration, washed with 5 
al of cold water and dried in vacuo. 5° (Methyl) car- 
boxaaido«l, 4«dihydro-2, S-diaethyl-4- (4-nitrophenyl) pyr- 
idines -carboxylic acid was obtained as a yellow powder 
(266 ag, 575) o 

30 

The suspension of 5- (W-ethyl) earboxaaido-X, 4-dihydro-2 , 6« 
diaethyl«4-(4-nitrophenyl)pyridine-3-carboKylicacid (285 
ag, 0o825 aaol), l-(3-diaethylaainopropyl)-3-ethyl~ 
carbodiiaide hydrochloride (3 15 ag, 1 0 65 aaol) and 4- 
35 diaethylaainopyridine (101 ag, 0o825 aaol) in 20 al of 
CHjClj was stirred at r«to for 1 hr, to the solution was 
added the solution of 3-(4,4-diphenylpiperidin-l- 
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yl) propylamine (243 mg, 0.825 mmol) in 2 ml of CHjClj, the 
mixture was stirred at refluxing conditions overnight. 
The mixture was washed with water (10 ml) , sat'd NH 4 C1 
(3x20 ml) ,20 ml 10% K 2 C0 3 and 20 ml of sat'd brine. After 
5 drying with Na 2 S0 4 and removal of solvent, a yellowish oil 
was obtained, which was purified by chromatography (sio 2 , 
MeOH: CHC1 3 :1N NH 3 in MeOH, 6:90:3) and precipitated by 
CHgClg/hexane mixture. A yellowish powder (190 mg, 37%) 
was obtained, M.p. 104-108 °C; Calcd. for C 37 H 45 N 5 0 4 : C 
10 71.47, H 6.97, N 11.26; Found: C 71.21, H 6.88, N 11.27. 

EXAMPLE 132 

2 , 6-Diethyl-l, 4-dibydro-3 - (H-isopropyl ) carboramido-4 -(4- 

15 nitrophenyl) -5- {N- [ 3 - ( 4 , 4-diphenylpiperidin-l-yl ) prop- 
yl] }carboxamidopyridine (132). The solution of 3-(2- 
cyanoethoxy) carbonyl-2 , 6-diethyl-l , 4-dihydro-4- (4- 
nitrophenyl)pyridine-5-carboxylic acid (395 mg, 1.00 
mmol) , l- (3-dimethylaminopropyl) -3-ethylcarbodiimide 

20 hydrochloride (345 mg, 1.80 mmol) and 4-dimethyl- 
aminopyridine (122 mg, 1.00 mmol) in 20 ml of CH2C1 2 
stirred at r.t. for l hr, to the solution was added the 
solution of isopropylamine (300 mg, 5.00 mmol), the 
mixture was stirred at r.t. overnight. The mixture was 

25 washed with water (10 ml) , saturated aqueous NH 4 C1 (3 x 10 
ml) , 20 ml 10% K 2 C0 3 and 10 ml of brine. After drying 
with Na 2 S0 4 and removal of solvent, 3- (2 -cyanoethoxy) car- 
bonyl-2 , 6-diethyl-l , 4 -dihydro-5- (N-isopropyl) carboxamido- 
4- (4-nitrophenyl) pyridine was obtained as a yellowish 

30 powder (345 mg, 80%). 

The solution of 3- ( 2 -cyanoethoxy) carbonyl-2 , 6-diethyl- 
1 , 4 -d lhydro-5- ( N- i s opropyl ) carboxamido-4 -( 4 -nitrophen- 
yl) pyridine (300 mg, 0.69 mmol) in 15 ml acetone was 
35 treated with 5 ml IN K0H solution at 0 # for 45 min. The 
acetone was removed in vacuo and aqueous layer was 
acidified to ph=3 by 2N hydrochloric acid, the yellow 
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precipitation was collected by filtration, washed with 10 
ml of cold water and dried in vacuo. 220 mg (83% yield) 
of 2 , 6-diethyl-l , 4 -dihydro-5- (N-isopropyl) carboxamido-4- 
(4-nitrophenyl)pyridine-3-carboxylic acid was obtained as 
5 a yellow powder. 

The suspension of 2, 6-diethyl-l, 4 -dihydro-5- (N-isoprop- 
yl) carboxamido-4- (4-nitrophenyl) pyridine-3-carboxylic 
acid (210 mg, 0.55 mmol) , l-(3-dimethylaminopropyl) -3- 

10 ethylcarbodiimide hydrochloride (210 mg, 1.00 mmol) and 
4-dimethylaminopyridine (70 mg, 0.60 mmol) in 20 ml of 
CH^ was stirred at r.t. for 1 hr, to the solution was 
added the solution of 3-(4,4-diphenylpiperidin-l- 
yl) propylamine (161 mg, 0.55 mmol) in 2 ml of CHjClj, the 

15 mixture was stirred at refluxing conditions overnight. 
The mixture was washed with water (10 ml), sat'd NH 4 C1 
(3x20 ml), 20 ml 10% K 2 C0 3 and 20 ml of sat'd brine. After 
drying with Na 2 S0 4 and removal of solvent, a yellowish oil 
was obtained, which was purified by chromatography (SiO z , 

20 MeOH: CHC1 3 :1N NH, in MeOH, 6:90:3) and precipitated by 
O^Clj/hexane mixture. A yellowish powder (212 mg, 58%) 
was obtained. M.p. 201 »C (dec); Calcd. for 
c «p¥ps°? l/ZHjO: C 71.40, H 7.49, N 10.41; Found: C 71.39, 
H 7.32, N 10.63. 

25 

EXAMPLE 133 

2 , 6-Diethyl-l, 4-d ihydro-4- (4-nitrophenyl) -5-{N-[3-(4,4- 
diphenylpiperidin-i-yl) propyl] }carboxamido-3- (H- 

30 propyl) carboxamidopyridine <133) . The solution of 3-(2- 
cyanoethoxy) carbony 1-2 , 6-diethyl-l , 4-dihydro-4- (4- 
nitrophenyl)pyridine-5-carboxylic acid (395 mg, 1.00 
mmol) , l-(3-dimethylaminopropyl)-3-ethylcarbodiimide 
hydrochloride (345 mg, 1.80 mmol) and 4-dimethyl- 

35 aminopyridine (122 mg, 1.00 mmolin 20 ml of C3^C1 2 was 
stirred at r.t. for l hr, to the solution was added the 
solution of propylamine (300 mg, 5.00 mmol), the mixture 
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was stirred at r.t. overnight. The mixture was washed 
with water (10 ml) , saturated aqueous NH 4 C1 (3 x 10 ml) , 
20 ml 10% KgCC^ and 10 ml of brine. After drying with 
diethyl-1, 4-dihydro-4- (4-nitrophenyl) -5- (N-propyl) car- 
5 boxamidopyridine was obtained as a yellowish powder (420 
mg, 95%). 

The solution of 3 - ( 2-cyanoethoxy) car bony 1-2 , 6-diethyl- 
1 , 4-dihydro-4- ( 4-nitrophenyl) -5- (N-propyl ) carbox- 

10 amidopyridine (420 mg, 0.95 mmol) in 10 ml acetone was 
treated with 5 ml IN KOH solution at 0 # for 45 min. The 
acetone was removed in vacuo and aqueous layer was 
acidified to pH=3 by 2N hydrochloric acid, the yellow 
precipitation was collected by filtration, washed with 10 

15 mlof cold water and dried in vacuo . 276 mg (75% yield) 
of 2, 6-diethyl-l, 4-dihydro-4-( 4-nitrophenyl) -5- (N- 
propyl)carboxamidopyridine-3-carboxylic acid was obtained 
as a yellow powder. 

20 The suspension of 2,6-diethyl-l,4-dihydro-4-(4- 
nitrophenyl) -5- (N-propyl) carboxamidopyridine-3-carboxylic 
acid (250 mg, 0.645 mmol), l-(3-dimethylaminopropyl)-3- 
ethylcarbodiimide hydrochloride (247 mg, 1.29 mmol) and 
4-dimethylaminopyridine (80 mg, 0.65 mmol) in 20 ml of 

25 CHgClj was stirred at r.t. for 1 hr, to the solution was 
added the solution of 3-(4,4-diphenylpiperidin-l- 
yl) propylamine (190 mg, 0.645 mmol) in 2 ml of CHjCLj, the 
mixture was stirred at refluxing conditions overnight. 
The mixture was washed with water (10 ml), sat'd NH 4 C1 

30 (3x20 ml), 20 ml 10% K 2 C0 5 and 20 ml of sat'd brine. After 
drying with Na 2 S0 4 and removal of solvent, a yellowish oil 
was obtained, which was purified by chromatography (Si0 2 , 
MeOH: CHC1 3 :1N NH 3 in MeOH, 6:90:3) and precipitated by 
CH 2 Cl 2 /hexane mixture. A yellowish powder (180 mg, 42%) 

35 was obtained. M.p. 120-123 °C; Calcd. for C 40 H 49 N 5 O 4 »H 2 O: C 
71.40, H 7.49, N 10.41; Found: C 71.14, H 7.21, N 10.51. 
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EXAMPLE 134 

1, 4-Dihydro-2 , 6-dimethyl-4- ( 4-nitropheny 1 ) -5- {H- [ 3- (4,4- 
diphenylpiperidin-i-yl) propyl] }carboxamido-3- (H-prop- 
yl)oarboxamidopyridine (134). The solution of 3-(2- 
5 cyanoethoxy) carbonyl-l, 4-dihydro-2 , 6-dimethyl-4- (4- 
nitrophenyl)pyridine-5-carboxylic acid (500 mg, 1.35 
mmol) , 1- ( 3-dimethylaminopropyl) -3-ethylaminopyridine 
(164 mg, 1.35 mmol) in 50 ml of CHjClj was stirred at r.t. 
for 1 hr, to the solution was added the solution of 

10 propylamine (164 mg, 1.35 mnol) , the mixture was stirred 
at r.t overnight. The mixture was washed with water (30 
ml), saturated aqueous NH<C1 (3 x 25 ml) , 25 ml of 10% 
aqueous KjCO, and 30 ml of brine. After drying with Na 2 S0 A 
and removal of solvent, 3-(2-cyanoethoxy) carbonyl-l, 4- 

15 dihydro-2 , 6-dimethyl-4- (4-nitrophenyl) -5- (N-propyl) 
carboxamidopyridine was obtained as a yellowish powder 
(555 mg 100%.) 

The solution of 3- (2 -cyanoethoxy) carbonyl-l , 4-dihydro- 
20 2 , 6-dimethyl-4- (4-nitrophenyl) -5- (N-propyl) car- 
boxamidopyridine (500 mg, 1.20 mmol) in 10 ml acetone was 
treated with 5 ml IN KOH solution at 0*C for 45 min. The 
acetone was removed in vacuo and aqueous layer was 
acidified to ph=0 by 2N hydrochloric acid, the yellow 
25 precipitation was collected by filtration, washed with 5 
ml of cold water and dried in vacuo . 1,4 -Dihydro-2, 6- 
di me thy 1-4 - (4-nitrophenyl) -5- (N-propyl ) car box- 
amidopyridine-3-carboxylic acid was obtained as a yellow 
powder (275 mg, 64%). 

30 

The suspension of 1, 4-dihydro-2 , 6-dimethyl-4- (4- 
nitrophenyl) -5- (N-propyl ) carboxamidopyridine-3-carboxylic 
acid (240 mg, 0.532 mnol), l-(3-dimethylaminopropyl) -3- 
ethylcarbodiimide hydrochloride (223 mg, 1.16 mmol) and 
35 4-dimethylaminopyridine (71 mg, 0.58 mmol) in 20 ml of 
CHgClj was stirred at r.t. for 1 hr, to the solution was 
added the solution of 3-(4,4-diphenylpiperidin-l- 
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y4) propylamine (171 ag, 0o58 aaol) in 2 ml of CHgCl 2 , fete© 
Bixture was stirred at ref lining condition© overnight • 
®i® fixture was Hashed with water (10 ©1), oat'd KH^Cl 
(3*20 ml) ,20 ml 10$ KgCO^ and 20 al of aat'd brine e After 
5 drying with Na 2 S0 6 and removal of solvent, a yellowish oil 
was obtained, which was purified by chromatography (Si0 2 , 
MeOHs CHC1 3 21M MHg in £3©0H, 6s90s3) and precipitated by 
CBgClj/hexane aixtureo A yellowish powder ( 190 ag, 51ft) 
was ©btainedo tf.p. 142=145 °C,° Calcdo for CJtyKfitfV* 1 C 
10 M.81, H 7.25, SJ 10.71? Founds C 70ol2, H 6o85, Kf lloOlo 

135 

Bfckyl a«ra©ttoyl@s2y«s°@s©»&©teaoQtOo & aixture of 15 • 8 g 
15 of ethyl 4~ehloroaeetoaeetate (9So2 aaol) and 3«39 g of 
aethanol (10S aaol) in 10 aL of TSSF were added dropwise 
to a stirred suspension of 4oS2 g of S0$ E5aJ8 (in mineral 
oil), lo<S0 g of Hal (9o<82 aaol), and 3«,10 g of 
tetrabutylaaaoniua bromide (9o$2 aaol) in 40 aL of THF at 
20 °30 9 C over a period o2 1.5 hr®o The reaction mixture was 
then warmed to roos temperature and stirred for 4 dayso 
She reaction mixture was cooled to °30 ®e, quenched with 
§ aL of methanol, and warmed to room temperature « The 
reaction fixture was poured into 0o5 L of 10$ BC1 
25 solution, extracted with 2 X 100 aL of StO&c, dried 
(£Sa 2 S0 6 ) , and the ©olvent was removed in vacuo . The crude 
product was distilled • The fraction boiling at (S5-70 9 C 
(@o3 aa B2g) was collected and used in the next 
©xperiaents after spectral characterisation * 

30 

§o jaoasyXoEyi ©a^&@ayl°§~ (Jg-<^^@ot&©syJ) ©a^&@a^l°@°ofeioiyl° 
&p4°<a&l2i2P<&r@°S° jnofeayJL@sy>DOtayiDaQt&yl»<l« (S<J°ait£®}g&o&= 
^Igys&S&jaoo & mixture of 3 • 23 g of ethyl 4-methoxy-3« 
oxo-butanoate (20 o 5 amol) and 4o43 g of bensyl alcohol 
35 (41 o© aaol) wer© heated at 140-150 & C (10-15 a® B8g) for 2 
hrso The reaction mixture was cooled, diluted with 20 mL 
of ethanol (denatured), lo90 g of ammonium acetate (24 o 6 
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®aol) was added, and the resulting mixture Has heated at 
reflux temperature for 1*5 hrs* The reaction mixture was 
cooled and 5o27 g of 2«cyanoethyl 2«(4- 
nitro)phenylsethyleno~3-oxopentanoate was added to the 
5 reaction mixture o The resulting mixture was heated at 
reflux temperature for 2 hrs, cooled, and solvent was 
removed in vacuo. The crude product was chromatographed 
on 550 g of silica packed with 10$ EtOAc-hexane e The 
column was eluted with 20% (2 L) , and 30$ EtOAc-hexane (4 
10 L) to give 3o08 g (30%) of the title eompund a© a yellow 
oil with solidified on standing o The product was used in 
the next step after spectral characterisation «> 

15 toofe&yXosyj Qot&yl~<l« J ®foG®%l$jgm&®o~$~©Q&^x$%&© 

o®£<°U A suspension of 2 . 86 g of 3~(bensyloxy)carbonyl-5- 
(2~cyanoethoxy) carbonyl-6«ethyl«l , 4-dihydro-2- (methyloxy) 
B®thyl-€-(4-nitro)phenylpyridin@ (5o66 mmol) , 572 mg of 
10% Pd/C, 70 ®L of methanol, and 2o09 ©L of formic acid 

20 war© ©tirred at roe© temperature for 0o5 ho The reaction 
Bisstur® wa© diluted with 30 mL of chloroform, filtered 
through a pad of Celite 545 . The filtrate was 
concentrated in vacuo, and the re@idu© was 
ehr@aat©graph©d on 250 g of silica packed with 30% lto&e~ 

25 hesfame* TfoQ column wa© ©luted with 50% to 80% EtO&e- 
fa@2S£urik<s (10% change/1 L) to give lo33 g of th© title 
eoopund (37%) as a yellow oily ©olido &nal 0 CalCo for 
€^!H!^Kf s @y§ 6, 57o@3? H, 5oi0? W, 10 o 12o Founds C, 57o78,° 
B, 5o@®j W, 0o99o 

30 

Scn&&^<steafeOo & solution of 4133 ©g of 5° (2-cyanoeth- 
35 @2syJ ©&r&@nyl-<S-®thyl~l , <J«dihydro«2« (©ethylossy} Bethyl-4« 
(4-nitr@)]phenylpyridine->3°ear&©xylic acid (i o 04 saol) 9 
401 of l- (diaethylaainopropyl) -3«®thylearbediiside 
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hydrochloride (DMAPECD) (2o09 amol) , and 153 sag of 4- 
diaethylaainopyridine (DMAP) (1»25 aaol) in 5 iL of dry 
dichloroaethane Here stirred at rooa teaperature for 1 ho 
The reaction aixture Has charged nith 328 ag of H-(3- 
5 aainopropyl)-4,4-diphenylpiperidine (1„25 aaol) , and the 
resulting solution Has heated at reflux temperature for 
2 hrso The reaction fixture Has cooled, and applied to 
200 g of silica packed uith 5% &eOH-EtOAc e The coluan 
Has eluted nith 10% to 20% S2eOH-£tOAc (l L/5% change) to 
10 afford 552 ag of the title coapund (77%) as a yellow 
foaay solids sap 120-125 °C; Analo CalCo for 

C 60 H ^ N 5°6 o0o5H 2 Os C ' S8 ° 55 ? ®' 6o62; H, 9o99* Founds C, 
68o37; Ug 6o26; N, 9o98o 

15 EXAMPLE 136 

0«8fc&y3L°&, (Saot&ylosy J B©tfoyl°fl° J 0°aifes@) g>ho®° 

yi~§~ JS5= js« ^ <i«flip&oaylpipQgiflia»i«yl) propyl) J ©&5?« 
fe@soaiS@pys , £aiao-S°@as , fe©syl£© aeiS {&se)o A solution of 

20 40 sag of NaOH in 2 aL of nater was added to 530 ag of 5° 
( 2-cyanoethoxy ) carbonyl-6-ethyl«l , 4-dihydro~2° 
(®ethyloxy)aethyl~4~ (4«nitro)phenyl-3- (W«(3~ (4 ,4- 
diphenylpiperidin-l-yl) propyl) ) carboxaaidopyridine (0 » 766 
aaol) in 10 aL of dioxane. The resulting aiasture Has 

25 stirred at rooa teaperature for 1 houro The solvent was 
reaoved in vacuo , the residue was partitioned between 20 
aL of nater (containing 200 ag of SftaOH) and EtO&c (10 
aL) Q separated 8 and the organic layer was east r acted nith 
2 X 5 aL of uater o The coabined aguaous extracts Here 

30 acidified (concentrated HC1, pH = 3-4) Q and the 
precipitated oil Has extracted nith 3 X 10 aL of 
dichloroaethaneo The coabined organic extracts Here 
j dried (E3a 2 S0 6 ) 0 and the solvent Has reaoved in vacuo to 

D' afford '472 ag (97%) of the title coapound as a yellon 

35 solids ap 120-125 °C (decoapo); Anal. Calcd for 
c jAl M A» a V c < ^SoSe, H * 6.87; M, 8o30o Founds C, 
65.52; H, 7o05; W, 7<>89o 
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EXAMPLE 137 

5K^boxanrtdo-6-athyl-l,4-dihydro-^^ 

( 4-»itro) phenyl-3- (N- (3- ( 4 , 4-dipheny lpiperidin-1- 
5 y 1 ) propyl ) ) carboxamidopyr idine , Hemihydra t • (137). A ^ 
mixture of 70.0 mg of 6-ethyl-l , 4-dihydro-2- 
(methyloxy) methyl -4- (4-nitro) phenyl-3- (N- (3- (4 , 4- 
diphenylpiperidin-l-yl) propyl) ) carboxamidopyr idine-5- 
carboxylic acid (0.110 mmol) , 90.5 mg of dicyclohexyl- 

10 carbodiimide (DCC) (0.435 mmol) , and 16.0 mg of DMAP 
(0.132 mmol) in 5 mL of dry dichloromethane were stirred 
at room temperature for 1 hour followed by addition of 5 
mL of concentrated ammonia. The resulting mixture was 
heated at reflux temperature for 16 hours, cooled, 

15 filtered, dichloromethane was removed in vacuo, and the 
residue was dissolved in 5 mL of ethyl acetate (a small 
amount of dichloromethane was added to make the mixture 
homogeneous) . The ethyl acetate solution was 

sequentially washed with aqueous saturated ammonium 

20 chloride solution (3X2 mL) , aqueous sodium carbonate 
solution (2 mL) , dried (Na 2 S0 4 ) , and the solvent was 
removed in vacuo. The residue was chroma tographed on 200 
g of silica packed with NH 3 (2 M in MeOH) -MeOH-CHCl 3 
(1:2:40) . The column was eluted with the same solvent to 

25 give 21.0 mg of the title compound as a yellow solid: mp 
89 °C (decomp.); Anal. Calc. for Cj^NjOj.O.S HjO: C, 
68.72; H, 6.86; N, 10.8%. Found: C, 68.40; H, 6.91; N, 
10.41 

30 EXAMPLE 138 

Ethyl 4-(2,2,2-trifluoroethyl)oxy-3-oxobutanoate. A 

solution of 5.00 g of trif luoroethanol (50.0 mmol) in 5 ^ 
mL of dry THF was added dropwise, over a period of 0.5 
35 hr, to a stirred mixture of 4.00 g of 60% dispersion of 
NaH (100 mmol), 1.61 g of tetrabutylammonium bromide (5.0 
mmol), and 830 mg of Hal (5.0 mmol) in 20 mL of dry THF 
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(water bath) o The resulting aixture Has stirred for 0 e 5 
hrs, cooled to -30 °C, and a solution of 8 o 23 g of ethyl 
4-chloro~3-oxobutanoate (50 o0 aaol) in 10 ®L of dry THF 
was added dropwise, over a period of 15 ©in, to the 
i 5 reaction aixture „ The reaction aixture Has waraed to 0 

* ®e @ver a period of 2 hr®, and stirred at rooa temperature 

for 36 hrso The reaction aixture Has quenched with 5 ®L 
©f ethanol, partioned between 100 aL of EtO&e and 100 aL 
of 10% agueous HCl solution, separated, extracted with 2 

10 X 40 aL of StO&c, the coabined organic extracts Here 
dried (Na 2 S0 6 ) , and the solvent Has reaoved in vacuo 0 The 
crude product was chroaatographed on 400 g of silica 
packed with 5$ EtO&c-hexaneo The column was eluted with 
5 to 25% gtOAe-hexane (1 L/5% change) to afford 8o75 g 

15 (77%) of ethyl 4=(2 <? 2,2«trifluoroethyl)oxy«3-oxobutanoate 
a© a slightly yellow oilo The product was used in the 
next step after spectral characterisation . 

a-eyoaeofefcyl 4<=> J a 0 a 0 8«&?i2Xia@&@ofe&yX ) @sy~3-@s@&afeoa©afeo Q 
20 h aixture of 4 . 04 g of ethyl 4-(2,2,2-trif Xuoroethyl)oxy- 
3-oxobutanoate (17 • 7 aaol) and 2o55 g of 3- 
hydroxypropionitrile (35 • 9 aaol) was heated at reflux 
teaperature at a bath teaperature of 135-150 °C at 10 torr 
for £ hr©o The reflux condenser was replaced with a 
25 distillation head and the product was distilled under 
reduced pressure to give 4o2(S g- (96%) of the desired 
product as a vi©c@u© oils bp 155-158 °C (1*5) „ The 
product was used in the next step after spectral 
characterisation » 

30 

<3iL&ya2?@«<§~Bot&yX°<l° J 0°aife&@g&ojayXJ>i?^3?iai©o«S«©a&&@2yX£@ 
? Q@ia 0 A Mixture of lo07 g of 2-cyanoethyl 4- (2,2,2- 

^ trif luoroethyl)oxy~3~oxobutanoate (4*23 aaol) and 391 ag 

35 of aaaoniua acetate (So 08 aaol) in 5 aL of ethanol were 
heated at reflux teaperature for 15 ain, cooled, 2- (4- 
nitro)phenylaethylenoacetoacetaaide (4o23 aaol) was added 
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to the reaction mixture. The resulting mixture 
heated at reflux temperature for 4«5 hours, cooled, and 
a solution of 406 mg of SJaOH (10 0 2 mmol) in 5 mL of water 
uas added to the reaction mixture o The resulting mixture 
5 wa© stirred at room temperature for 0o5 houro The 
solvent was removed in vacuo, and the residue wa© *■! 
partitioned between StO&c (20 mL) and water (20 aL 
containing 300 mg of SJaOH) , separated, and the organic 
layer was extracted with 2 X 10 mL of water (each 

10 containing 150 mg of SSaOH) 0 The combined aqueous 
extracts were filtered, acidified to pB 2-3 with 
concentrated HC1, and the separated oil was extracted 
with 50 and then 2 X 20 mL of EtO&Co The combined StOAc 
extracts were dried (E3gS0 6 ) , and the solvent was removed 

15 in vacuo p The crude product crystallised upon 
trituration with ethyl acetate to give 450 mg of the 
title compound (26$) as a yellow crystalline solids ©p 
184 °C (decompo); Anal* CalCc for C 17 H 16 N 3 F 3 O d s C, 49ol6? H, 
3o88; M, 10ol2o Founds 48o81? H, 3o97j N, ® o 80o 

20 

aiteyflff©«s-nofe&yX»<i« j<i=aife&@)9&Qayi-s« (JH« <s« C<i^ 
aipaaayXpipo&iaia«5l«y3L> g>s*@§>yl J ) ©asfeeosBitopyariiaiao (5 2,3© ) . 
& Mixture of 102 of S-methyl-4-(4-nitrophenyl)-2- 

25 ((2,2, 2-trif luoroethyl) ©xy) methyl-S-carboxamido-i , 4- 
dihydropyridine-3-carboxylie acid (0 o 230 mmol), 72o0 mg 
of l«(3-aaino)propyl-4,4-diphenylpiperidine (0o276mmol), 
119 mg of DCC (0o5?5 mmol), and 31o0 mg of DMAP (0o253 
mmol) in 5 mL of dry dichloromethane were heated at 

30 reflux temperature for 3 hours, cooled, filtered, and the 
solvent was removed in vacuo 0 Tfa® residue was dissolved 
in 5 mL of stOAc, and sequentially washed with saturated 0 
aqueous ammonium chloride solution (2 3C 2 mL) , saturated " 
aqueous sodium carbonate solution (2 mL) , dried (&a 2 $0 6 ) , 

35 and directly applied to 200 g of silica packed with 2M NHj 
( in methanol ) ~E3eOH-CSiCl 3 ( 1 s 2 s 2 0 ) • The column was eluted 
with the same solvent system to afford 140 mg of product 
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as a yellow solid (87%) s ap 89 °c (decoap.); Anal. Calc. 
for CjyH^FjO^ C, 64.24? H, 5.83; W, 10o12o Founds C, 
63.90? H, 5.87? N, 9.66 

^ 5 139 

2~£±z&&©o&faim@l (iooo o@&gbo AaSsa? 8 & aissture of 55 .6 
g of sodiua aside (0 o 855 aol) 9 and 81.4 g of broaoethanol 
(1) (0.649 aol) , and 394 sag of sodiua hydroxide (9«85 

10 aaol) in 250 aL of water as stirred in a 61-64 9 C bath 
for 24 hours . The reaction aixture was saturated with 
solid sodiua sulfate, extracted with 250 aL and then 10 
X 100 aL of StO&c. The combined EtOAc extracts were 
dried (S3a 2 S0 4 ), solvent reaoved in vacuo,, redissolved in 

15 250 aL of EtOAe, redried (EJgS0 6 ) 9 and the solvent reaoved 
in vacuo o The crude product was distilled under reduced 
pressure to give 45.1 g of 2-asidoethanol (80%) as a 
colorless oil. The product was used in the next step 
a£t©r spectral characterisations bp 40-45®e (0.5 aaHg) . 

20 

<8»Z\aia©otayll©j5ya©ofei©-2ieiLfl (JXSEJI 8 A solution of 50 o 0 g 
of 2-asidoethanol (574 aaol) in 100 aL of dry THF was 
added dropwise to a • stirred (Mechanical stirrer) 
25 suspension of 25.3 g of SJaH (632 aaol) 9 in 250 aL of dry 
THF over a period of 1 hour. The reaction aixture was 
charged with 18.5 g of tetrabutylaaaoniua broaide (57o4 
oaol) and So 52 § @f potassiua iodide (§7o4 aaol) in one 
portion. Finally, a solid addition funnel was used to 
30 add 73.6 g of sodiua chloroacetate (632 aaol) to the 
reaction aixture. The resulting suspension was heated at 
m reflux temperature for 20 hrs. The reaction aixture was 

\ quenched with 200 aL of water (added dropwise with 

A cooling) 9 and the THF was reaoved in vacuo. The 

35 resulting basic solution was washed with dichloroaethane 
(8 X 200 aL) . The aqueous extract was acidified to pH = 
1 (concentrated HC1), saturated with solid NaCl, and 
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extracted with 6 X 350 mL of dichloromethane. The 
combined dichloromethane extracts were dried overnight 
over Na 2 S0 4 , solvent removed in vacuo to give 45.6 g of 
III as a yellow oil (55%) . The product was used in the 
5 next coupling experiment after spectral characterization, 
Carbonyldiimidazole (9.83 g, 60.6 mmol) and (2-azido- 
ethoxy) acetic acid (II) (8.00 g, 55.1 mmol) in 100 mL of 
dry dichloromethane were stirred at room temperature for 
1 hour. A solution of 8.7 g of 2,2-dimethyl-l, 3-dioxane- 
10 4,6-dione (60.6 mmol f Meldrum's acid) and 4.4 g of dry 
pyridine (55.1 mmol) in 30 mL of dry dichloromethane were 
added to the reaction mixture, and stirred for 16 hrs at 
room temperature. The reaction mixture was washed with 
aqueous 2 N HC1 solution (2 X 60 mL) , water (2 X 40 mL) , 
15 and brine (40 mL) , dried (MgS0 4 ) , and the solvent removed 
under reduced pressure to give 15 g of the desired 
product (IV) (100%). TLC showed small amounts of 
Meldrum's acid in the crude product. The crude product 
was used in the next experiment without any further 
20 purification. 

A solution of 8.25 g of IV (30.4 mmol) in 20 mL of t~BuOH 
was heated at reflux temperature for 2.5 hrs. The 
reaction mixture was cooled, concentrated in vacuo (7.40 

25 g), and the crude product was filtered through a pad of 
silica (eluted with EtOAc-hexane, 1:4) to give 6.11 g of 
t-butyl 4- (2-azidoethyl) oxy-3-oxobutanoate (V) (83%) . 
This product was spectroscopically pure, and was used in 
the next experiment without any further purification or 

3 0 characterization . 
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2- ( (2-Asidoethyl) oxy) aa thy 1-5- (2-cyanoethoxy) car bony l-«- 
ethyl- l, 4-dihydro-3- (l, l-dimethylathoxy) car bony 1-4- (4- 
nitro)phenylpyridine. A mixture of 1.00 g of t-butyl 4* 
5 (2-azidoethoxy)-3-oxopentanoate (4.10 mxnol) and 
concentrated ammonia (0.800 g, 24*6 mxnol) in 1.5 mL of t- 
BuOH was stirred at room temperature 17 hours. The 
solvent was remove in vacuo to a give a yellow viscous 
oil which was used in the next step after spectral 

10 characterization. A mixture of the resulting enamide, 
and 0.850 g of 2-cyanoethyl 2-(4-nitro)phenylmethyleno-3- 
oxopentanoate in 15 mL of t-BuOH was heated at reflux 
temperature for 5 hrs. The reaction mixture was 
concentrated in vacuo, and the crude prodduct was 

15 chromatographed on silica (EtOAc-hexane, 1:3) to give 836 
mg of the title compund (56%) as a yellow viscous oil: 
Anal. Calc. for C^H^N^: C, 57.02; H, 5.25; N f 15.95. 
Found: C, 56.77; H, 5.67; N, 15.69. 

20 2-( (2-Asidoethyl) oxy )mathyl-6-etfayl-l, 4-dihydro-3-(l, 1- 
di»ethylethoxy)earbonyl-4-<4-nitro)pfcenylpyridine-5- 
oar boxy lie moid. A solution of 91 mg of sodium hydroxide 
(2.3 mmol) in 7.5 mL of water was added to a solution of 
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800 mg of 2-( (2-azidoethyl)oxy)methyl-5-(2-cyano- 
ethoxy ) car bony 1-6-ethy 1-1 , 4-dihydro-3-(l,i- 
dimethy lethoxy ) carbony 1-4 - ( 4 -nitro) pheny Ipyr idine (1.52 
nmol) in 7.5 bL of dioxane. The resulting mixture was 
5 stirred at room temperature for 3.5 hours. The reaction 
mixture was washed with ether (10 mL) , and the ether 
extract was back-washed with water (basic at pH « 9-10) . 
The combined aqueous extracts were acidified (pH « 4), 
and the precipitated solid was collected to give the 
10 desired acid as a yellow solid (600 mg, 83%): mp 170-173 
°C; Anal. Calc. for C^B^N s <y C, 55.80; H, 5.76; N, 14.78. 
Found; C, 

2- ( (2-A»idoethyl)oxy)methyl-6-ethyl-l,4-dihydro-3- (1,1- 
15 dimethyl*thoxy)oarbonyl-4-(4-nitro)phenyl-5-(N-(4,4- 
diphenylpiparidin-l-yl) propyl) ) carboxamidopyridine (139) . 
A mixture of 300 mg of 2-( (2-azidoethyl)oxy)nethyl-6- 
ethyl-1 , 4-dihydro-3- (l f 1-dimethylethoxy) carbonyl-4- (4- 
nitro) pheny lpyridine-5-carboxylic acid (0.634 mmol) , 182 
20 mg of DMAPECD, and 93 mg of DMAP in 8 mL of dry 
dichloromethane were stirred at room temperature for 3 
hrs. The reaction mixture was charged with 216 mg of N- 
(3-aminopropyl)-4,4-diphenylpiperidine (0.824 mmol), and 
heated at reflux temperature for 19 hours. The reaction 
25 mixture was concentrated in vacuo and the crude product 
was chromatographed (5% MeOH-EtOAc) to give 400 mg of 
desired product (86%) as a yellow foamy solid: mp 62-67 
°C; Anal. Calc. for C^N^: C, 67.26; H, 6.89; N, 13.07. 
Found: C, 66.96; H, 6.79; N, 12.87. 

30 

EXAMPLE 140 

2- ( (2-Aminoethyl) oxy) methyl-6-ethyl-i, 4 -di hydro- 3- (i, i- 
dimethylethoxy) carbonyl-4- (4-nitro) pheny 1-5- (N-3- (4, 4- 
35 dipheny Ipiper idin-l-y 1 ) propyl ) ) oarboxamidopyr idine 9 
(140). A solution of 2-( (2-azidoethyl) oxy) methy 1-6- 
ethy 1-1 , 4-dihydro-3- ( 1 , 1-dimethy lethoxy ) carbonyl-4- (4- 
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nitre) phenyl -5- (N- (3- (4 , 4-dipheny lpiperdin°l- 
y 1 ) propyl ) ) carboxasidopyr idine ( 0 0 18 0 aaol ) 9 57 ig of 
tr iphenylphosphine (0o22 saol) 0 and 5 aL of Hater k 3o5 
©L of ethyl acetate wer© stirred at rooa teaperatur® for 
5 13 hour© a The reaction sissfeure was concentrated in vacuo 
and the crude product was chroaatographed on silica (2B3 
MKg (in methanol) ~£2©OH-esiei 3 , Is Is 9) to give 25 ®g of the 
title compound a© a light yellow foasy solids mp 84-89 °C? 
&nal<> Calcd for C 62 ES 33 SJ 5 0^oOo7H 2 Os C # <S8o49,° B, 7.44; W, 
10 9.51. Pounds C, <S8.14? H, 7*00? H, 9o41o 

141 

2= ( (J2-2to^©afe&ya_©^jDofe&yX=5° G2°@ym®ofeIfli©2yS ©aslmm^l^^ 

a@i£o & ©issture of 2 „ 90 g of 2~((2~asidoethyl)oxy)@eth- 
yl-5- (2-cyanoeth©2sy) carb©nyl~6-ethyl-l , 4-dihydro-3- ( 1 9 1° 
disethyletho^y) carbonyl-4- (4«nitro) phenylpyridine ( 5 . 51 
osol) in 10 of forsic acid was stirred for lo5 hours, 
20 solvent removed in vacuo • The crude product was 
triturated with BtOAc and a small amount of hessane and 
the resulting precipitated yellow product was collected 
(700 ®g)s mp 150 °C (decoapo)o The product was used in 
the following step© after spectral characterisation . 

25 

8- J C8~2toiLfi@ofe&y2L8 ®syJoofe&y2L-§° «2°<^^®ofek®2yj) ©o^Jsm^j^Q- 

(Si^aoayipipogiaaa-a-yi j) i?E@9y2L J J (gasfeasoaiflegysMiiao J a<32> J) o 
a solution of 700 ©g of 2-( (2°a2id©ethyl)©2sy)®ethyl«5-(2- 

30 cyanoethoxy) carhonyl~S-®thyl«l , 4-dihydr©~4- (4- 
nitro)phenylpyridine-3-carb©2sylie acid (1.49 aaol) f 461 
©g of 9CC (2o23 saol) 0 and 145 ®g of (L19 asol) in 

10 aL of dry dichlorosethane were stirred at rooa 
tesperature for 1*5 hours . The reaction aissture was 

35 charged with 570 sg of ft- ( 3-aainopropyl ) -4 , 4° 
diphenylpiper idine (l«93 asol) 0 and the reaction aissture 
was stirred for 13 hours . The reaction aixture was 
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filtered and applied to a flash chromatography column 
(silica, MeOH-EtOAc 5% to 10%) to give 815 mg of the 
desired product (73%) as a yellow foamy solid: mp 63-67 
°C; Anal. Calcd for C^H^N^.HjO: C, 64.38; H, 6.33; N, 
5 14.65. Found: C, 64.72; H, 6.12; N, 14.62. | 

EXAMPLE 142 

2- ( (2-Asidoathyl)oxy)asthyl-6-ethyl-l, 4-dihydro-4- (4- 

10 nitro) phenyl-3- (H- (3= (4, 4-dipaenylpiperidin-l- 
y 1) propyl) )carboxamidopyridine-5-oarboxylio acid (142). 
A solution of sodium hydroxide (30 mg) in 2 mL of water 
was added to a solution of 356 mg of 2-( (2- 
azidoethyl) oxy) methyl-5- ( 2-cyanoethoxy ) car bony 1 -6 -ethy 1 - 

15 1,4 -dihydro-4- (4-nitro) phenyl-3- (N- ( 3 - (4 , 4- 
dipheny lpiper idin-l-y 1 ) propyl ) ) carboxamidopyr idine ( 0 . 500 
mmol) in 2 mL of dioxane. The resulting mixture was 
stirred at room temperature for 2 hours. The solvent was 
removed in vacuo. The residue was dissolved in 10 mL of 

20 water and extracted with a 1:1 mixture of ether-hex ane 
(10 mL) . The aqueous extract was acidified to pH 4 
(concentrated HC1) , and the precipitated yellow solid was 
collected to give 283 mg of the title compound (82%) : mp 
118 °C (decomp.); Anal. Calc for CjgH^N^: C, 65.78; H, 

25 6.26; N, 14.12. Found: C, 65.55; H, 6.31; N, 13.96. 



EXAMPLE 143 

30 2- ( (2-Asidoethyl) oxy)aethyl-5-carboxamido-6-ethyl-i, 4- 
dihydro-4- ( 4-nitro) phenyl-3- (M- (3- ( 4, 4 -diphenylpiper idin- 
l-y 1) propyl) ) carboxamidopyr idine (143). a solution of 
600 mg of 2-((2-azidoethyl)oxy)methyl-6-ethyl-l,4- 
dihydro-4 - ( 4 -nitro) phenyl-3- (N- ( 3- ( 4 , 4-diphenylpiperidin- 

3 5 l-yl) propyl ) ) carboxamidopyr idine-5-carboxy lie acid (0.865 
mmol), DCC (357 mg, 1.73 mmol), and DMAP (85 mg, 0.692 
mmol) in 15 mL of dry dichloromethane was stirred at room 
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temperature for 2 hours. The reaction mixture was 
charged with 522 mg of concentrated ammonia solution, and 
the reaction mixture was stirred at room temperature for 
3 days. The reaction mixture was filtered, concentrated 
5 in vacuo and the crude product was chromatographed 
(silica, MeOH-EtOAc, 1:9, 1:8, 1:4) to give 528 mg of 
product as a yellow foamy solid (88%) : mp 88-93 °C; Anal. 
Calc. for CjgH^NgOj.O.SHjO: C, 65.03; H, 6.46; N, 15.97. 
Found: C, 64.80; H, 5.96; N, 15.88. 

10 

EXAMPLE 144 

2-((2-A»inoethyl)oxy)methyl-5-carboxamido-6-ethyl-l # 4- 
dihydro-4- ( 4-nitro) phenyl-3- (N- (3- ( 4 , 4-diphenylpiparidin- 

15 1-yl) propyl) ) oarboxamidopyridine (144). A solution of 61 
mg of 2-((2-azidoethyl)oxy)methyl-5-carboxamido-6-ethyl- 
1, 4 -dihydro-4- (4-nitro) pheny 1-3- (N- ( 3- (4 , 4- 
diphenylpiperidin-l-yl) propyl) ) oarboxamidopyridine (0.088 
mmol) , triphenylphosphine (30 mg, 0.114 mmol) , and water 

20 (2.5 mg, 0.141 mmol) in 1 mL EtOAc was stirred at room 
temperature for 3 days. The reaction mixture was 
concentrated in vacuo, and chromatographed (silica, NHj 
(2N in methanol) :MeOH:CHCl 3 (1:2:20)) to give 32 mg of the 
title compound (55%) as a yellow solid: mp 98-103 °C; 

25 Anal. Calcd for C^H^N^.l.OHjO.O. 20^012: C, 65.38; H, 
6.95; N, 11.97. Found: C, 65.39; H, 6.58; N, 11.44. 

Using trimethylphosphine as the reducing agent, on a 
large scale (3 mmol) , a 93% yield of the 144 was 
30 realized. The product from this batch had the following 
microanalytical data: Anal. Calc. for C^H^N^.1.3 HjO: C, 
66.12; H, 7.10; N, 12.18. Found: C, 66.17; H, 6.69; N, 
12.09 

35 The enantiomers of 144 were separated on a ChirapaJc AS (2 
x 25 cm) column. The retention times on the semi-prep 
column were dependent on the column load. At a 60 mg 
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load, the retention tines were 128 and 228 minutes 
(hexane-ethanol-isopropanol (containing 3% diethylamine) 
84:3:13). The retention times on the analytical Chirapak 
AS column (4.6 mm x 25 cm), using the same solvent 
5 mixture were 34 and 54 minutes (broad peaks) . The plus 
isomer eluted first followed by the minus isomer* The 
purity of the final selected enantiomeric fractions were 
>99.9%. 

-10: [a] 100 = -39.8 
10 +10: [a] 100 « +40.1 

EXAMPLE 145 

2-( (2-Asidoethyl)oxy)methyl-6-m#thyl-6-ethyl-5- (H-ethyl) 
15 earboxaaido-1, 4-dihydro-4- (4-nitro) phenyl-3- (H-(3- (4,4- 
diphenylpiperidia-l-yl) propyl) ) carboxamidopyridine (145) . 

A solution of 80 mg of 2-( (2-azidoethyl) oxy)methyl-6- 
ethy 1-1 , 4-dihydro-4- (4-nitro) phenyl-3- (N- (3- (4,4- 
diphenylpiperidin-l-yl) propyl) ) carboxamidopyridine-5- 

20 carboxylic acid (0.115 mmol) , 33 mg of DMAPECD (0.173 
mmol) , and 31 mg of DNAP in 1 mL of dichloromethane were 
stirred at room temperature for 2 hours. The reaction 
mixture was charged with 1.15 mmol of ethylamine (70% 
solution in water) . The reaction mixture was stirred at 

25 room temperature for 10 hours and then heated at reflux 
temperature for 10 hours. The reaction mixture was 
concetrated in vacuo, dissolved in 3 mL of ethyl acetate, 
with some drops of dichloromethane added to make the 
solution homogeneous. The resulting mixture was washed 

30 with aqueous saturated NH A C1 solution (2X2 mL) , dried 
(Na 2 S0 4 ) , and the solvent removed in vacuo. The crude 
product was chromatographed (silica, MeOH-EtOAc, 1:9) to 
give 44 mg of the desired product as a yellow solid 
(53%): mp 82-87 °C; Anald Calc. for C^^O^.OHjO: C, 

35 63.47; H, 6.92; N, 14.80. Found: C, 63.49; H, 6.24; N, 
14.78. 
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EXAMPLE 146 

2- ( (2-ABinotthyl) oiy ) ■•thy 1-6-ethyl-S- di- 
ethyl) oarboxaaido-l, 4-dihydro-4- ( 4-nitro) phenyl~3- (M- (3- 
5 (4 # 4-diphenylpiperidin-l-yl) propyl) ) oarboxaaidopyridine 
(146). A solution of 30 ag of 2-( (2-azidoethyl) oxy)aeth- 
yl-6-ethyl-5- (N-ethyl) carboxaaido-1 , 4-dihydro-4- 
(40nitro) phenyl-3- (N- (3- (4 , 4-diphenylpiperidin-l- 
yl)propyl)) carboxamidopyridine (0.042 nnnol) , tri- 

10 phenylphosphine (17 ag, 0.063 aaol) , and water (1.5 ag, 
0.084 aaol) in 3 aL of EtOAc were stirred at rooa 
teaperature for 19 hrs. Triphenyphospbine (2 ag) and 
water (1 ag) were added to the reaction aixture and 
stirred for 24 hrs. The reaction aixture was 

15 concentrated in vacuo, and the crude product was 
chroaatographed on silica (NHj (2 N in methanol) -MeOH- 
CHC1 3 , 1:2:20) to give 13 ag of product as a yellow solid 
(45%: ap 115-111 °C; Anal. Calc. for C 40 H 50 N 6 O 5 . 
l.OHjO.O.eCHjClj: C, 63.84; H, 7.02; N, 11.00. Found: C, 

20 63.79; H, 6.96; N, 10.81. 



EXAMPLE 147 

25 2-( (2-A»idoetbyl)oxy)aetbyl-5-(2-cyanoetboxy)carbonyl-6- 
ethyl -3- (M-etbyl) oarboxaaido-l, 4-dihydro-4- (4- 
nitro)pbenylpyridine. A solution of 150 ag of 2-( (2- 
azidoethy 1) oxy ) aethyl-5- ( 2-cyanoethoxy ) carbonyl-6-ethy 1- 
1 , 4-dihydro-4- (4-nitro) phenylpyridine-3-carboxylic acid 

30 (0.085 aaol) , DMAPECD (92 ag, 0128 aaol) , and DHAP (49 
ag, 0.102 aaol) in 1.2 aL of dichloroaethane was stirred 
at rooa teaperature for 2.5 hours. The reaction aixture 
was charged with 27 ag of ethyaaine (70% solution in 
water) and the reaction aixture was heated at reflux 

35 teaperature for 4 hours. The solvent was reaoved in 
vacuo and the crude product was chroaatographed (silica, 
EtOAc-hexane, 3:2) to give 101 ag of the desired product 
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as a yellow solid which was used in the next experiaent 
. after spectral characterization <> 



2° U8-&B&fi@ofe&yX) nofe&yX«S=ofefey3L=s= flEF°ofe&y&)@Q2?« 

®Q5?fe@sy2£@ Q@i€o A solution of 12 oS ag of HaOH in 2 aL 
of crater was added to a solution of 104 ag of 2° ( (2° 
asidoethyl) ©xy) aethyl«5° (2-cyanoeth©xy) car bony 1 ° 6 -©thy 1 - 
3°(H°@thyl) ©arb©xaaido-l ,4~dihydr©-4-(4-(4- 

10 nitr©)phenylpyridine (0c21 aaol) in 2 of dioxane« The 
resulting aixture stirred at rooa teaperature for 2 
hours, and the solvent was reaoved in vacuo • The crude 
product was partitioned between water (5 aL) and ether (5 
aL), separated, acidified (concentrated HC1, pH = 5) and 

15 the precipitated oil was extracted with ethyl acetate (2 
X 5 aL) o The combined organic extracts were dried 
JMa 2 S0 4 ) 0 and the solvent was reaoved in vacuo to yield 49 
Bg ©f the desired product as a yellow solids ap 72-77 ®Co 
The product was used in the next step after spectral 

20 characterisation o 



aip&o©yX9igoffieia°a°ya°igs@py3L J J ©aE&©saBie©pys?iaiao 
25 J2><3?Jo A aixture of 40 ag of 6~((2-asido- 

ethyl ) oxy ) ®ethyl-2=<sthyl=3- (K-tthyl) carboxaaido-l , 4- 
dihydr©-4- (4-nitro) phenylpyridine-5-carboxylie acid 
(OoOSO nol), DJmPSCD (26 ag, 0 o 135 aaol) , and 9S2&I> (13 
ag, OolQS aaol) in 2 aL of dry dichloroaethane was 
30 stirred at rooa teaperature for 3 hours • The reaction 
aixture was charged with 35 ag of ]tf-3-aainopr©pyl~4,4~ 
diphenylpiperine, and the resulting aixture was heated at 
reflux teaperature for 17 • 5 hour© 0 The reaction aixture 
was diluted with 2 aL of gtO&e, washed with saturated 
35 aqueous NH^Cl solution (2 X 2 aL) , dried (BSa 2 eo 3 ) , and the 
solvent was reaoved in vacuo . the crude product was 
chroaatographed (silica, 10% £3eOH-EtOAe) to give 30 ag of 
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the desired product as a yellow solid (46%) s ap 83=87 °C; 
Anal. CalCo for C^^gOj.SS^Os C, 62.00; H, 7.02; 'H, 
14.46. Founds C, 61.84; H, 6.74; N, 14.75. 

5 E3CM3PL2 148 

10 g&OSK h solution of is ag of 2°((2=asido° 
ethyl)oxy)®etayl-6°ethyl°3-(M-ethyl)earboxaaido°l,4° 
diaydro-4- (4-nitro) phenyl~5° (W° (3= (4 , 4=diphenylpiperidin= 
i=y 1 ) propyl ) ) carboxaaidopyr idine (0.021 aaol ) , 
triphenylphesphine (8.2 ag, 0.031 aaol) , and 1.9 mg of 

15 water (0.105 aaol) in 1.5 aL of ethyl acetate were 
stirred at rooa teaperature for 1 day, 2 ag of 
triphenylphesphine and 2 ag of water were added to the 
reaction aissture and stirred for one day, concentrated in 
vacuo, and the crude product was chroaategraphed (silica, 

20 MHg (2 H in aethanol)°E3eOH°CHCl 3 , Is2s20) to afford 5.1 ag 
©f the desired product as a yellow solid (28$) % ®p 116- 
120 °C; Anal. Gale, for C 40 iS^ 0 SJ d O 5 .l.OH 2 O.1.0CH 2 Cl 2 s C, 
61.72; H, 6.82; SI, 10.53. Pounds C, 61.95; H, 6.74; W, 
10.49. 

25 

SMPLE 149 

©yaaQOfelaios^l) @Q5?^®Jas'2.°6°ot!oiyl=a i? <jc=aiioi^ig5s , ®=<5= j<j«= 
30 s&<^Jg&oay2g^&€ia®Oo A solution off 199 ag off 2- ((2= 
asidcethyl) essy) aethyl=5° (2°cyanoethosty) carbonyl=6~ethyl~ 
1 , 4~dihydro=4~ (4-nitro) phenylpyridine-3-carbossylie acid 
(0.423 aaol), DES&PBCp (122 ag, 0.635 ag) , and DMA? (41 
ag, 0.338 aaol) in 3 aL off dry dichloroaethane were 
35 stirred at rooa teaperature 3 hours. vh<& reaction 
aissture was charged with 530 ag off concentrated aaaonia 
solution and the resulting aissture was heated at reflux 
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temperature for 3„5 hr©* The reaction mixture was 
cooled, filtered and chroma tographed (silica, EtO&c- 
hexane, l:l f 2sl, 2o5sl) to give 55 mg of spectrally pure 
product along with 15 ©g of slightly impure product for 
5 a combined yield of 40$ § mp 114-119 °Co The product was 
used in the next stmp without any further purification,, 

10 solution of 12 mg of 8&aOH in 0*5 @L of crater was added to 
SO mg of 2-((2-asidoethyl)oxy)methyl-3«carkK>xaaido-5-(2- 
eyanoethoxy) earb©nyl=6«ethyl«l , 4-dihydro~4- (4- 
nitro)phenylpyridine (0.127 mmol) in 2 mL of acetone o 
The resulting mixture was stirred at room temperature for 

15 3o5 hours • The acetone was removed under reduced 
pressure, acidified with 0o2 W S3C1 solution, filtered, 
the residue was dissolved in 5 mL EtOAc, dried (Na 2 SO^) 
and the solvent was removed in vacuo to yield 46 ag of 
the desired product (B0%) s mp 86 °C (decospo)o The 

20 product was used in the next step after spectral 
characterisation o 

gX&MPLS 149 

a^lI)9S©pyi>i®QS&©acoaa®9y2?iaiao da<5©J)o A solution of 40 
mg of J-( (2-azidoethyl)@xy)®ethyl-3-earh@xamide-6-ethyl- 
1 , 4°dihydro=4- (4-nitro) phenylpyridine°5-carboxylie acid 

30 (0o09<S mmol) , DCmPSCD (23 ©g, 0ol43 mmol) , and D£mP (9 
mg, 0o077 smol) in 3 mL of dichloromethane was stirred at 
room temperature for 3 hours . The reaction mixture was 
charged with 40 mg of Jfl~(3~aainopropyl)~4,4-diphenyl- 
piperidine and the resulting mixture was heated at reflux 

35 temperature for 12 hrs 0 The reaction mixture was diluted 
with 3 mL of ethyl acetate, washed with aqueous saturated 
m^Cl solution (2X5 mL) , dried (Na 2 C0 3 ) , and the solvent 
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was removed in vacuo. The crude product was 
chroma tographed (silica, MeOH-EtOAc, 1:9 to 1:6) to 
afford 18 mg of spectrally pure product and 40 mg of 
slightly impure product for a combined yield of 88%: mp 
5 87-91 °C; Anal. Calc. for C^H^N^. 0.41^0: C, 65.20; H, 
6.45; N, 16.01. Pound: C, 65.49; H, 6.65; N, 15.45. 

EXAMPLE 150 

10 2- ( (2 -Aminos thy 1) oxy) methyl-S-e&rboraaide-S-ethyl-l, 4- 
dihydro-4- (4-nitro) phenyl-5- <H- (3- (4 , 4-diphenylpiperidin- 

1- yl) propyl) ) oarboxamldopyridine (150). A solution of 40 
mg of 2-((2-azidoethyl)oxy)methyl-3-carboxamido-6-ethyl- 
1 , 4-dihydro-4- (4-nitro) phenyl-5- (N- (3- (4 , 4-diphen- 

15 ylpiperidin-l-yl) propyl) carboxamidopyridine (0 • 0577 

mmol) , 45 mg of triphenylphosphine (0.173 mmol) , and 10 
mg of water in 1.5 mL of ethyl acetate were stirred at 
room temperature for 13 hrs, and the crude product was 
chroma tographed (silica, NHj (2N in methanol) -MeOH-CHCl 3 , 

20 1:2:20) to give 14 mg of the desired product as a yellow 
solid: mp 116-120 °C; Anal. Calc. for 
C^H^N^.l.OHjO.l.OCHjClj: C, 60.85; H, 6.55; N, 10.92. 
Pound: 60.69; H, 6.51; N, 10.86. 

25 EXAMPLE 151 

2- ( (2-Axidoathyl) oxy ) methyl-5- (2-oyanoethoxy ) oarbonyl-6- 
•thyl-l,4-dihydro-3- (M-methyl) carboxamido-4- (4- 
nitro)phenylpyridine. A mixture of 188 mg of 2-((2- 

30 azidoethyl) oxy) methyl-5- ( 2 -cyanoethoxy) carbonyl-6-ethyl- 
1 , 4-dihydro-4- (4-nitro) phenylpyridine-3-carboxylic acid 
(0.400 mmol), 115 mg of OMAPECD (0.600 mmol), and 58.6 mg 
of DMAP (0.480 mmol) in 5 mL of dry dichloromethane were 
stirred at room temperature 2.75 hours. A solution of 

35 methylamine in water (40%, 0.40 mL, 4.80 mmol) was added, 
and the reaction mixture was heated at reflux temperature 
for 4 hours. The reaction mixture was cooled, solvent 
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reaoved in vacuo, and the residue Has chroma tographed on 
100 g of silica packed with EtOAc-hexane (3s 2) to give 55 
©g of the desired product as a yellow paste (29$). The 
product was used in the next step after spectral 
5 characterization. 



as&fio 2-( (2-asidoethyl) ©xy)Bethyl~5-(2-cyano- 

ethoxy) carbonyl«S«ethyl«l p 4«dihydro-3«(SJ-aethyl)car- 
boxaaido-4-(4-nitro)phenylpyridine (50o0 ag„ 0.103 amol) 
was dissolved in 0.5 @L of dioxane, $aOH (So 2 ag, 0.155 
aaol) in 0.5 sL of water was added to the reaction 
aixture, and @tirr®d at rooa teaperature for 2.5 hours . 
The reaction aixtur® was diluted with 2 aL of ether- 
hexane (Isl), separated, the aqueous layer was acidified 
with concentrated ECl (pSS ° 2-3), extracted with 2 X 2 aL 
of EtO&e, the coahined EtOAe extract® were dried (Na 2 SO A ) , 
and the solvent wa© resoved in vacuo to give 44 ag of the 
desired product a© a yellow paste . The product was used 
in the next step after spectral characterisation. 

25 nofc&yij @Q?&@SQQia@»<j« J <l°aiLtff@> jjteoayX«8° C*~ 4° 

A aixture of 44.0 og of 2-( (2°a2idoethyl)oxy)aethyl-6- 
ethyl~l , 4«dihydr©-3- (N°aethyl) earboxaaido-4~ (4- 
nitro)phenylpyridine-5-earboxy lie acid (0.100 aaol) 9 30.0 

30 ag of DSmPSCD (0.160 qboI) p and 15.0 ag of (0.120 
aaol) in 2 aL of dry dichloroaethane were stirred at rooa 
temperature for 2 hours. The reaction mixture was 
charged with 34.0 ag of ft-(3-aainopropyl)«4,4- 
dipheny Ipiperidine 9 and the resulting aixture was heated 

35 at reflux temperature for 6 hours. The reaction aixture 
was cooled 9 and the solvent was reaoved in vacuo. The 
residue was dissolved in 5 aL of C^Cl^EtOAc (3s 2), 



10 



15 



20 
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washed with 2 X 4 mL of aqueous saturated NH 4 C1 solution, 
dried (Na 2 CO,) , and the solvent was removed in vacuo. The 
crude product was chromatographed on 50 g of silica 
packed with 10% MeOH-EtOAc to give 24.0 mg of the desired 
5 product (34%) as a yellow solid. 

The hydrochloride salt was prepared by addition of a 
dichloromethane solution (2 mL) of the free base (24 mg) 
into 2 mL of 1 N HC1 in ether. The precipitated yellow 
10 solid was collected to give 20 mg of the desired product: 
mp 200 °C (decomp.); Anal. Calcd for 
Cj^N^.HCl^^CHjCl^: C, 52.50; H, 5.51; N, 11.83. Found: 
C, 52.67; H, 5.87; N, 11.66. 

15 EXAMPLE 152 

2-(Trimethylailyl)ethyl Aoetoaoetate. A mixture of 6.70 
g of 2-trimethylsilylethanol (56.7 mmol) and 8.05 g of 
2,2,6-trimethyl-4H-l,3-dioxin-4-one (56.7 mmol) was 

20 placed in a round bottom flask equipped with a short 
distillation apparatus and heated to to drive off 
acetone. The calculated amount of acetone was collected, 
and the residue was distilled under reduced pressure. 
The fraction boiling at 106-110 °C (5-10 mmHg) was 

25 collected (8.52 g, 74%). The product was used in the 
next step after spectral characterization. 

2-Trimathylailylathyl 2- (4-nitro) phenylmethyleno-3- 
oxobutanoata. A mixture of 7.35 g of 2-(trimethyl- 

30 silyl)ethyl acetoacetate (36.3 mmol), 5.49 g of p- 
nitrobenzaldehyde (36.3 mmol), 309 mg of piper idine (3.63 
mmol), and 218 mg of acetic acid (3.63 mmol) in 100 mL of 
isopropanol was stirred at room temperature for 16 hours. 
The solvent was removed in vacuo, and the resulting 

35 yellow oil was placed under high vacuum (with occasional 
heating with a heat gun) untill there was no bubbling. 
The resulting yellow solid was triturated with 
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isopropanol, filtered , and mshed with isopropanol to 
give the desired product as a pale yellow crystalline 
©olid (lloO g f 90S) (a missture of S/2 isomers) % mp <S3-65 
®C? Anal Calcd for C^H^SijOjS C, 57o29? H, 6o31? M f 4ol8o 
5 Founds C, 57o20,° H f 6p35£ H, 4o22o 

§° 5 J2°ac4a@ofc6iyX> @syinofe&yi^s° ?g«@yoa®ofeEi@syj) ©&s&@®ylj ° 
2.* <i=^li!oi^^®=^«nofeloiyJl=S° <J8- ( teinofeSiy2.a£2 > ^2,ofefe@sg , J ©a£3§@ayl° 
0«j<i«aife@jg>^o®yap^iSteOo A missture of Xo31 g of 2- 

10 ©yanoethyl 4-(2«asid@Qth©^)©^-3-ox©butanoate (5o45 
mol) and 504 mg of ammonium acetate (So 54 mmol) in 5 aL 
of ©thanol (denatured) were heated at reflux temperature 
for 15 ©in, cooled, and loS3 g of 2-(trimethyl« 
silyl) ethyl 2- (4-nitro) phenylnethyleno-3-oxobutanoate 

15- (5o45 mmol) was added to the reaction misstureo The 
resulting miscture was heated at reflux temperature for 1 
hour, cooled and the solvent was removed in vacuo • The 
crude product was ehroaatographed on 400 g of silica 
packed with 10$ StO&c-hessaneo The column was eluted with 

20 20% (1 L) g 305 (2 L) , and 40% BtO&e-hexane (3 L) to 
afford 980 mg of pur® (spectra) 9 and 520 mg of slightly 
impure product for a combined yield of 49% as a yellow 
oily solids Analo calcd for C^H^Si^s C, 53 e 94,° H 9 
5cS0; W f 15ol0 o Founds C 0 53.80; H, 5o90? H, 15o25o 

25 

S~@ag&@sy3l&@ a©Mo & solution of 48 mg of B3aOH in 1 mL 
of water was added to 518 mg of 2-( (2-asidoeth- 

30 yl) ©xy) methyl-3- (2~eyanoetho2sy) carbonyl) -1, 4«fiihydro-6« 
methyl-5«(2-trimethyli3ilyl<gtho2ty)carbonyl°4«(4°nitr©) 
phenylpyridine (lo21 dbo!) in 5 mL of dioxane* The 
reaction nisstur© was stirred at room temperature for 2 
hr© p concentrated in vauo, dissolved in 10 mL of ethyl 

35 acetate,, washed with 2 X 5 mL of 1 n fiSCl solution,, dried 
(NagSO^ o and the solvent was removed in vauo« The crude 
product was recrystallised from a missture of EtOAc-hexane 
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to give 399 sag of the title compound (85%) a© a yellow 
crystalline solids ap 145°150 °C(decoapo); &nalo Calc. for 
G^S^jSifO^S C, 52o47^ Hp 5.81,° W, 13o91o Founds C, 52.47,° 
B, 5.61; V, 13o87o 

5 

?5LSSJ)o A ©ixture ©2 190 sg of 2-((2-a2ido- 
10 ethyl) oxy ) ®e thy 1-1 , 4-dihydr©-6-@ethyl-5~ (2° 
trisethylsilylethoxy) earbonyl~4~ (4-nitro) phenylpyridine- 
3-earboxylic acid (0.377 aaol) , 117 ag of DCC (0.566 
saol) o and 51 ag of DKLM» in 5 ®L of dry dichloroaethane 
was stirred at rooa teaperatur® for 1 hour. The reaction 
15 si^t» was charged with 119 ©g of i-(3°a®inopropyl)-4,4- 
diphenylpiper idine (0.452 @*aol) and the resulting 
aistfcure was heated at reflux temperature for 2 hours. 
The reaction ©isstur® was filtered , and chrosatographed on 
200 g of silica packed with 2 .5$ E3eOB3-EtO&c. The coluan 
20 was eluted with 2.5$ (0 O 5 l») 0 5% (0o5 L) g 10% (1 L) „ and 
15% D2©OH«gtO&e (1 L) to give 271 ®g of product a® a 
yellow foasay solid (92%) s ap 63 ®C (decoap 0 )° Anal, ealcd 
for C 62 H 53 Sf f Si 1 O (i o0o75C53gCl 2 § C, 61.35; E g 6.55° W, 11.72. 
Founds C, 61.69° 8, 6.04$ M, 12.13. 

25 

153 

y'13l?>s®I^W o@£<a <J&S3)o 

30 A solution of 0.347 qbo! of tetrabutylassoniu© fluoride 
(1 E3 in TEF) was added to a solution of 246 ®g of 2«((2- 
a2ifioethyl)02gy)©ethyl«l^«dihydro=6-jaethyl-5«(2-tri- 
©ethylsilylethoxy) carkonyl-4- (4°nitro) phenyl-3- (ST- (3- 
(4 o 4=diphenylpiperidin~l-yl) propyl) ) ©arbossasiidopyridine 
35 (0.315 ®aol) in 4 ®L of dry TSSF. after 2 hrs, 694 mL of 
1 88 tetrakutylasaoniu® fluoride was added to the reaction 
Bissture and stirred for 12 hours • The solvent was 
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reaoved in vacuo, and the residue was partitioned between 
20 sL of StOAc and 10 sL of water , separated and washed 
with 2 X 10 ®L of water o The ethyl acetate eastract was 
diluted with 20 aL of hexan© and extracted with 3 I 10 @L 
5 of 0o5 EfeOH solution * The combined aqueous esstraets 
were acidified with concentrated EC1 (pH 2-3) and the 
separated oily solid was eastr acted with 2 X 10 of 
dichloroaethane* The combined organic extracts were 
dried (£te 2 so 6 ) and the solvent was removed in vacuo to 
10 give 192 ®g of the desired product as a yellow foaay 
solid (89%) 8 sp 135 d C (decoap 0 )| &nalo Calcd for 
CBSgClgS C, 62.65; H, 5-88? R, 13.66. Founds 
C e 62.92; H, 6.00; N, 13.<37o 

15 EXAMPLE 154 

nofelfliyl°<l-0°aits > ©J)^o®ya°D° jn« {s» J<J^<l«a&j?aoayl3&pQgiaia» 
a^i}^@^xn®^&®r^£a®py2?iaiao gasojo & sissture of 161 

20 ®g of 2° ( (2-azidoethyl) ossy) ®ethyl-l, 4-dihydro-6-&ethyl-4- 
(4-nitro) phenyl-3- (W- ( 3- (4 f 4-diphenylpiperidin-l- 
yl) propyl) ) carbo2£a®idepyridine~5-carb©2sylie acid (0 o 237 
saaol), DCC (73 ©g p 0 O 355 bbboI) § and DmP (32 ©g„ 0o2Sl 
ssol) in 2 siL of dry diehloro®ethane was stirred at roo® 

25 teaperatusre for 1 houro The reaction ©issture was charged 
with 100 wL of concentrated aasonia and stirred at rooa 
temperature for IS h©ur®<, The reaction sisstur® was 
filtered, concentrated 9 dissolved in 5 of ethyl 

acetate 0 filtered 9 washed with aqueous saturated aaaoniua 

30 chloride solution (3X2 aL) Q and solvent removed in 
vacuo o The crude product was chroaategraphed on 200 g of 
silica packed with 2 Bf m% (in aethanol) HSeOH-GHClj-GBgCli 
(Is2s20s20). The coluan was eluted with the above 
solvent systea to give 125 ®g of the desired product as 
.35 a yellow foasay solid (78$) s ©p 90-95 °C (deco®p 0 ); Analo 
Calcd for C^jSigOjoOoS CKC1 3 s C, 82.69; E Q 5.97; H, 15.68. 
Founds C, 62.53; Hp 5.32; H, 15ol2o 
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• EX&KCPLE 155 

5 4»y3L>ps@pyl>Jl®Qg&Qsaaifl©9ys?Aaiao G&SSJU A solution of 85 
ag of 2« ( (2°asidoethyl) oacy) aethyl-5°carbo2caaido-l , 4~ 
dihydro~6~aethyl-4- (4-nitre) phenyl-3- (SJ- (3° (4 , 4 = 
dipheny Ipiper idin-l~y 1 ) propyl ) ) earbossaaidopyr idine ( 0 . 12 5 
©aol) , 49 o 3 ag of triphenylphosphine (Do 188 amol) g and 7 

10 eoL of mte in 2 bL of THF mr® stirred at rooa 
temperature for 2 days* TLC showed saall amounts of the 
starting material in the reaction aiastureo Triphenyl- 
phosphine (5 ag) was added to the reaction aissture and 
stirred for 1 day 0 She solvent was reaoved in vacuo, and 

15 the crude product was chroaatographed on 120 g of silica 
packed with KHg (2 £2 in ESeOH) s E3eO!3 s CS!C1 3 (Is2sl7) 0 The 
column was eluted with Is2sl7, Is2sl5, and Is2sl0 (NHg (2 
U in £2e0H) 2EZe0HseBtCl 3 ) to give 20 ag of the desired 
product o The chroaatographed product was dissolved in 5 

20 aL of €H 2 C1 2 and 5 iL of saturated sodiua carbonate 
aixture, separated , dried over Ha^SO^, and the solvent was 
reaoved in vacuo • The residue was • triturated with GE^Cl^ 
Qther (Is 2) to give a yellow solids &nal„ calc Q for 
C 3y H^M 6 0 5 olo4CHCl S olo4H 2 0g C„ 54.57; H, 5o75o Founds e, 

25 54o50? H, 5*81 

152 

iff ?m°io@propylS ©ar&@aoni^®°g 0 S-fl4BQtay3L=<J» «J« 

7&]}OQSbOEseaoifiq97?ifliao & suspension of 4~nitro« 

Ibensaldehyde (lOoOO g, S6«2 aol) 9 2-cyanoethyl 
acetoacetate (10o27 g, 66o2 aol) , piperidine (281 ag, 
3o31 aaol) and acetic acid (198 ag, 3«31 amol) in 250 al 
35 of 2-propanol was stirred at rooa teaperature for 48 hrs„ 
Reaction aixture was filtered, the solid collected and 
dried in air to give 2- [ (4«nitrophenyl) methylene] -3- 
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oxobutanoic acid 2-cyanoethyl ester as a white powder 
(11.24 g, 59%). 

A solution of 2- [ (4-nitrophenyl) methylene] -3-oxobutanoic 
5 acid 2-cyanoethyl ester (15.06 g, 52.3 mmol) and benzyl 
3-amino-crotonate (10.00 g, 52.3 mmol) in 150 ml of EtOH 
was refluxed for 36 hrs. After solvent was evaporated , 
the residue was dissolved in 250 ml of CHC1 3 , washed with 
water (2x100 ml) and dried over Na 2 S0 4 . After filtration 
10 and evaporation of solvent, 3-benzyloxycarbonyl-5-(2- 
cyanoethoxy) carbonyl-1, 4-dihydro-2 , 6-dimethyl-4- (4- 
nitrophenyl) pyridine was obtained as a yellow oil (23.4 
g, 97%). 

15 A solution of 3-benzyloxycarbonyl-5- (2- 
cyanoethoxy) carbonyl-1 , 4-dihydro-2 , 6-dimethyl-4- (4- 
nitrophenyl) pyridine (3.24 g, 7.02 mnol) in 160 ml of 
4.4% (w/w) formic acid/MeOH mixture was stirred with Pd/C 
(10%, 3.24 g) for 30 min., the reaction was quenched by 

20 addition of 10 ml of CHC1 5 . The mixture was filtered and 
concentrated to give a yellow powder, which was dissolved 
in GHC1 3 (100 ml) , washed with water (25 ml) and aqueous 
IN HC1 (25 ml) . After drying (Na 2 S0 4 ) and evaporation of 
solvent, 3- (2-cyanoethoxy) carbonyl-1 , 4-dihydro-2 , 6- 

25 dimethyl-4- (4-nitrophenyl ) pyridine-5-carboxylic acid was 
obtained as a yellow powder (1.94 g, 75%). 

A solution of 3- ( 2-cyanoe thoxy ) carbonyl-1 ,4-dihydro-2, 6- 
dimethy 1-4 -(4-nitrophenyl ) pyridine-5-carboxylic acid (473 

30 mg, 1.35 mmol), l-(3-dimethylaminopropyl) -3- 
ethylcarbodiimide hydrochloride (532 mg, 2.69 mmol) and 
4-dimethylaminopyridine (164 mg, 1.35 mmol) in 50 ml of 
CH 2 C1 2 was stirred at room temperature. After 1 hr, a 
solution of isopropylamine (398 mg, 6.73 mmol) in 2 ml of 

35 CHjC^ was added and the mixture was stirred at room 
temperature overnight. The mixture was washed with water 
(30 ml) , saturated aqueous NH 4 C1 (3x25 ml) , 10% aqueous 
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l^O^ ( 25 ml) and brine (30 ml). After dried over Na 2 S0 4 
and removal of solvent in vacuo . 3- (2- 
cyanoethoxy) carbonyl-1 , 4 -dihydro-5- ( N - 
isopropyl) carboxamido-2 , 6-dinethyl-4 - ( 4 - 
nitrophenyl) pyridine was obtained as a yellowish powder 
(524 mg, 94%) . 

A solution of 3- (2-cyanoethoxy) carbonyl-1 ,4 -dihydro-5- (N- 
isopropyl) carboxamido-2 , 6-dimethyl-4- ( 4 - 
nitrophenyl) pyridine (500 mg r 1.20 mmol) in 10 ml of 
acetone was treated with 5 ml of IN aqueous KOH solution 
at 0°C for 45 min. The acetone was removed in vacuo and 
the aqueous layer was acidified to pH=3 by 2N 
hydrochloric acid, the resulting yellow precipitate was 
collected by filtration, washed with 5 ml of cold water 
and dried in vacuo to yield l,4-dihydro-5-(N- 
isopropyl) carboxamido-2 , 6-dimethyl-4- ( 4 - 
nitrophenyl)pyridine-3-carboxylic acid as a yellow powder 
(244 mg, 56%). 

A solution of 1, 4-dihydro-5-(N-isopropyl) carboxamido-2, 6- 
dimethyl-4- (4 -nitrophenyl) pyridine-3-carboxylic acid (240 
mg, 0.67 mmol), 1- (3-dimethylaminopropyl) -3- 
ethylcarbodiimide hydrochloride (250 mg, 1.34 mmol) and 

4- dimethylaminopyridine (80 mg, 0,67 mmol) in 20 ml of 
CH 2 C1 2 was stirred at room temperature. After 1 hr, a 
solution of 3- (4 , 4 -diphenylpiperidin-l-yl) propylamine 
(190 mg, 0.67 mmol) in 2 ml of CH 2 C1 2 was added and the 
mixture was stirred at reflux overnight. The mixture was 
washed with water (10 ml), saturated aqueous NH A C1 (3x10 
ml), 10% aqueous K 2 C0 3 (10 ml) and brine (10 ml). After 
dried over Na 2 S0 A and removal of solvent in vacuo f a 
yellowish oil was obtained, which was purified by 
chromatography (Si0 2 , MeOH: CHC1 3 :1N NH 3 in MeOH, 6:90:3) 
and precipitated by CH 2 Cl 2 /hexane mixture. l,4-Dihydro-3- 
(N-isopropyl) carboxamido-2 , 6-dimethyl-4- (4 -nitrophenyl) - 

5- {N-[3-(4,4-diphenylpiperidin-i- 
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yl ) propyl ] }carboxamidopyridine was obtained as a 
yellowish powder (263 mg, 62%). M.p. 123-125 °C; Calcd. 
for CjgH^N^: C 71.78, H 7.13, N 11.02; Found: C 71.52, H 
7.13, N 10.99. 

5 

EXAMPLE 157 

6-Ethyl-5- (N-ethyl) carboxamido-1 , 4-dihydro-4- (4- 
nitrophenyl) -3-{N-[3- (4, 4 -diphenylpiper idin-1- 
10 yl ) propyl )}carboxamido-2-propylpyridine (157). In a 
round-bottomed flask equipped with a distillation 
apparatus, a mixture of ethyl butyrylacetate (50.0 g, 
0.316 mol) and 3-hydroxypropionitrile (67.4 g, 0.948 mol) 
was heated in a oil bath at 190 °C. After most of the 
15 EtOH was distilled over, the mixture was vacuum distilled 
and 2-cyanoethyl butyrylacetate was collected at 125-135 
•C/0.1 mmHg (26.0 g, 44.9 %) . 

A suspension of 4-nitrobenzaldehyde (16.61 g, no mmol) , 
20 2-cyanoethyl butyrylacetate (19.34 g, 100 mmol), 
piperidine (430 mg, 5.00 mmol) and acetic acid (300 mg, 
5.00 mmol) in 350 ml of 2-propanol was stirred at room 
temperature for 48 hrs. The reaction mixture was 
filtered and resulting solid was air dried to give 2-[(4- 
25 nitrophenyl) methylene ] -3-oxohexanoic acid 2-cyanoethyl 
ester as a white powder (31.0 g, 95%). 

A solution of 2-( (4-nitrophenyl)methylene]-3-oxohexanoic 
acid 2-cyanoethyl ester (16.3 g, 50 mmol) and benzyl 3- 

30 amino-2-pentenoate (11.3 g, 55 mmol) in 250 ml of EtOH 
was refluxed for 36 hrs. After the solvent was removed 
in vacuo, the residue was dissolved in 250 ml of CHC1 3 , 
washed with water (2xioo ml) and dried over Na 2 S0 4 . After 
filtration and evaporation of solvent, 3- 

35 benzyloxycarbonyl-5- (2-cyanoethoxy) carbonyl-6-ethyl-i , 4- 
dihydro-4-(4-nitrophenyl)-2-propylpyridine was obtained 
as a yellow oil (25.1 g, 98%). 
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A solution of 3-benzyloxycarbonyl-5- ( 2 - 
cyanoethoxy) carbony 1-6-ethy 1-1 , 4-dihydro-4- (4- 
nitrophenyl)-2-propylpyridine (5.00 g, 10.0 mmol) in 150 
ml of 4.4% (w/w) formic acid/MeOH mixture was stirred with 
5 Pd/C (10%, 2.50 g) at room temperature . After 40 min. # 
the reaction was quenched by addition of 50 ml of CHC1 3 . 
The mixture was filtered and concentrated In vacuo to 
yield a yellow powder, which was dissolved in CHC1 3 (150 
ml), washed with 0.5N aqueous HC1 (50 ml) and brine (50 
10 ml), then dried over Na 2 S0<. After filtration and 
evaporation of solvent, 3-(2-cyanoethoxy) carbonyl-6- 
ethyl-l,4-dihydro-4-(4-nitrophenyl)-2-propylpyridine-5- 
carboxylic acid was obtained as a yellow powder (3.80 g, 
93%). 

15 

A solution of 3- (2 -cyanoethoxy) carbonyl-6-ethyl-l, 4- 
dihydro-4- (4-nitrophenyl) -2-propylpyridine-5-carboxylic 
acid (2.50 g, 6.00 mmol), l-(3-dimethylaminopropyl)-3- 
ethylcarbodiimide hydrochloride ( 2.30 g, 12.0 mmol) and 

20 4-dimethylaminopyridine (0.74 g, 6.00 mmol) in 200 ml of 
CH 2 C1 2 was stirred at room temperature. After 1 hr, 4.5 
ml of ethylamine (70% aqueous solution) was added to the 
solution and the mixture was stirred at room temperature 
overnight. The mixture was washed with water (200 ml), 

25 saturated aqueous NH 4 C1 (3x200 ml) , 10% aqueous l^COj (200 
ml) and brine (200 ml) . After dried over Na 2 SO< and 
evaporation of solvent, 3- (2-cyanoethoxy)carbonyl-6- 
ethyl-5- (N-ethyl ) car boxamido- 1 , 4 -dihydro-4 - ( 4 - 
nitrophenyl)-2-propylpyridine was obtained as a yellowish 

30 powder(2.45 g, 92%). 

A solution of 3- (2 -cyanoethoxy) carbony 1-6-ethy 1-5- (N- 
ethyl) carboxamido-i, 4-dihydro-4- (4-nitrophenyl) -2- 
propylpyridine (2.40 g, 5.50 mmol) in 50 ml acetone was 
35 treated with 20 ml IN aqueous KOH solution at 0°C for 1 
hr. The acetone was removed in vacuo and the aqueous 
layer was washed with CHC1 3 (40 ml) then acidified to pH=3 
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by 2N hydrochloric acid. The resulting yellow 
precipitate was collected by filtration, washed with 5 ml 
of cold water and dried in vacuo to yield 6-ethyl-5-(N- 
ethyl) carboxamido-1, 4-dihydro-4- (4-nitrophenyl) -2- 
5 propylpyridine-3 -car boxy lie acid as a yellow powder (1.72 
9, 82%) 

A solution of 6-ethyl-5-(N-ethyl) carboxamido-1, 4 -dihydro- 
4- (4-nitrophenyl) -2-propylpyridine-3-carboxylic acid 

10 (1.50 g, 3.87 mmol) , 1- (3-dimethylaminopropyl) -3- 
ethylcarbodiimide hydrochloride (1.48 g, 7.74 mmol) and 
4-dimethylaminopyridine (670 mg, 5.10 mmol) in 50 ml of 
CH 2 C1 2 was stirred at room temperature. After 1 hr, a 
solution of 3- (4 , 4-diphenylpiperidin-l-yl) propylamine 

15 (1.14 g, 3*87 mmol) in 5 ml of CH 2 C1 2 was added and the 
mixture was stirred at reflux overnight. The mixture was 
washed with water (20 ml) , saturated aqueous NH 4 C1 (3x20 
ml), 10% l^COj (20 ml) and brine (20 ml). After dried 
over Na 2 S0 4 and evaporation of solvent, a yellowish oil 

20 was obtained, which was purified by chromatography (Si0 2 , 
MeOH: CHC1 3 :1N NH 3 in MeOH, 6:90:3) and precipitated by 
CH 2 Cl 2 /hexane mixture. 6-Ethyl-5- (N-ethyl) carboxamido- 
l,4-dihydro-4-(4-nitrophenyl)-3-{N-[3-(4,4- 
diphenylpiperidin-l-yl) propyl ] } carboxamido-2 - 

25 propylpyridine was obtained as a yellowish powder (1.65 
g, 64%). M.p. 201 "C (dec); Calcd. for C 40 H A9 N 5 O A * 1/2H 2 0: 
C 71.40, H 7.49, N 10.41; Found: C 71.23, H 7.23, N 
10.42. 

30 EXAMPLE 158 

6-Ethyl-5- (N-ethyl) carboxamido-l , 4-dihydro-4- ( 4 - 
nitrophenyl) -2-pentyl-3-{N-[3- (4,4-diphenylpiperidin-l- 
yl) propyl ] }carboxamidopyridine (158). To a solution of 
35 2,2-dimethyl-l,3-dioxane-r4,6-dione (43.2 g, 300 mmol) and 
pyridine (47.5 g, 600 mmol) in 300 ml of CH 2 C1 2 was added 
hexanoyl chloride (40.4 g, 300 mmol) dropwise at 0 P C. 
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The mixture was stirred at 0 °C for 1 hr then at room 
temperature for 1 hr. The solution was washed with IN 
aqueous HCl (300 ml) , water (300 ml) and dried over 
Na 2 S0 4 . After evaporation of solvent, 5-hexanoyl-2 ,2- 
5 dimethyl-l,3-dioxane-4,6-dione was obtained as a light 
pink oil (35.4 g, 62%). 

5-Hexanoyl-2 , 2-dimethyl-l , 3-dioxane-4 , 6-dione (35.4 g, 
146 mmol) was heated with 3-hydroxypropionitrile (40.0 g, 
10 560 mmol) at 120 °C until no more C0 2 was released. The 
mixture was vacuum distilled and 2-cyanoethyl 
hexanoylacetate was collected at 128-145 °C/0.2 mmHg 
(21.3 g, 69%). 

15 A mixture of 2-cyanoethyl hexanoylacetate (21.1 g, 100 
mmol), 4-nitrobenzaldehyde (16.6 g, 110 mmol), piperidine 
(430 mg, 5.00 mmol) and acetic acid (300 mg, 5.00 mmol) 
in 350 ml of 2-propanol was stirred at room temperature 
for 48 hrs. The resulting white precipitate was filtered 

20 and dried in the air. The product, 2-[(4- 

nitrophenyl) methylene] -3 -oxooctanoic acid 2-cyanoethyl 
ester was obtained as a white powder (25.2 g, 73% yield). 

A solution of 2-[ (4 -nitrophenyl) methylene] -3 -oxooctanoic 
25 acid 2-cyanoethyl ester (6.89 g, 20 mmol) and benzyl 3- 
amino-2-pentenoate (4.52 g, 22 mmol) in 300 ml of EtOH 
was refluxed for 36 hrs. After the solvent was removed 
Xn vacuo , the residue was dissolved in 250 ml of CHC1 3 , 
washed with water (2x100 ml) and dried over Na 2 S0 4 . After 
30 filtration and evaporation of solvent, 3- 
benzyloxycarbonyl-5- (2-cyanoethoxy) carbonyl-6-ethyl-l, 4- 
dihydro-4-(4-nitrophenyl) -2-pentylpyridine was obtained 
as a yellow oil (10.5 g, 99%). 

35 A solution of 3 -benzy loxycarbony 1-5- ( 2- 
cyanoethoxy) car bony 1-6-ethy 1-1 , 4-dihydro-4- (4- 
nitrophenyl) -2-pentylpyridine (10.5 g, 20.0 mmol) in 200 
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ml of 4.4% (w/w) formic acid/MeOH mixture was stirred with 
Pd/C (10%, 3.15 g) at room temperature. After 80 min., 
the reaction was quenched by addition of 50 ml of CHC1 3 . 
The mixture was filtered and concentrated in vacuo to 
5 give a yellow powder, which was dissolved in CHC1 3 (250 
ml), washed with 0.5N aqueous HCl (100 ml) and brine (100 
ML), then dried over Na 2 S0 4 . After filtration and 
evaporation of solvent, 3- (2-cyanoethoxy) carbonyl-6- 
ethyl-1, 4-dihydro-4- (4-nitrophenyl) -2-pentylpyridine-5- 
10 carboxylic acid was obtained as a yellow powder (7.88 g, 
82%) . 

A solution of 3- (2-cyanoethoxy) carbonyl-6-ethyl-l , 4- 
dihydro-4- (4-nitrophenyl) -2-pentylpyridine-5-carboxylic 

15 acid (3.15 g, 6.60 mmol) , l-(3-dimethylaminopropyl)-3- 
ethylcarbodiimide hydrochloride (2.50 g, 13.2 mmol) and 
4-dimethylaminopyridine (1.2 g, 10 mmol) in 200 ml of 
CH 2 C1 2 was stirred at room temperature. After 1 hr, 2.66 
ml of ethylamine (70% aqueous solution) was added and the 

20 mixture was stirred at room temperature overnight. The 
mixture was washed with water (200 ml) , saturated aqueous 
NH 4 C1 (3X200 ml), 10% aqueous K^COj (200 ml) and brine (200 
ml). After dried over Na 2 S0 4 and evaporation of solvent, 
3- (2-cyanoethoxy) carbonyl-6-ethy 1-5- (N-ethyl) carboxamido- 

25 l,4-dihydro-4-(4-nitrophenyl) -2-pentylpyridine was 
obtained as a yellowish powder(3.42 g, 100%). 

A solution of 3- ( 2-cyanoethoxy) carbonyl-6-ethyl-5-(N- 
ethyl ) carboxamido-1 , 4-dihydro-4- (4-nitrophenyl) -2- 

30 pentylpyridine (3.30 g, 6.85 mmol) in 40 ml of acetone 
was treated with 25 ml IN aqueous KOH solution at 0°C for 
1 hr. The acetone was removed in vacuo and the aqueous 
layer was washed with CHC1 3 (40 ml) then acidified to pH=3 
by 2N hydrochloric acid. The resulting yellow 

35 precipitate was collected by filtration, washed with 5 ml 
of cold water and dried in vacuo to yield 6-ethyl-5- (N- 
ethyl) carboxamido-1, 4-dihydro-4- (4-nitrophenyl) -2- 
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pentylpyridine-3-carboxylic acid as a yellow powder (3.00 
g, 97%) 

A solution of 6-ethyl-5-(N-ethyl)carboxamido-l,4-dihydro- 
4- (4-nitrophenyl) -2-pentylpyridine-3-carboxylic acid 
(1.58 g, 3.50 mmol) , 1- (3-dimethylaminopropyl) -3- 
ethylcarbodiixnide hydrochloride (1.00 g, 5.25 mmol) and 

4- dimethylaminopyridine (450 mg, 3.50 mmol) in 100 ml of 
CH 2 C1 2 was stirred at room temperature. After 1 hr, a 
solution of 3- (4 ,4-diphenylpiperidin-l-yl) propylamine 
(1.03 g, 3.50 mmol) in 10 ml of CH 2 C1 2 was added and the 
mixture was stirred at reflux overnight. The mixture was 
washed with water (50 ml) , saturated aqueous NH 4 C1 (3x50 
ml) , 10% aqueous I^COj (50 ml) and brine (50 ml). After 
dried over Na 2 S0 4 and evaporation of solvent, a yellowish 
oil was obtained, which was purified by chromatography 
(Si0 2 , MeOH: CHC1 3 :1N NH 3 in MeOH, 6:90:3) and precipitated 
by CH 2 Cl 2 /hexane mixture. 6-Ethyl-5-(N-ethyl) carboxamido- 
l,4-dihydro-4-(4-nitrophenyl) -2-pentyl-3-{N-[3-(4 , 4- 
diphenylpiperidin-l-yl) propyl] }carboxamidopyridine was 
obtained as a yellowish powder (1.21 g, 50%). M.p. 115* 
120 °C; Calcd. for C 42 H 53 N 5 0 4 - 1/2H 2 0: C 71.97, H 7.77, N 
9.99; Found: C 71.99, H 7.77, N 9.86. 

25 

EXAMPLE 159 

5- (N-Ethyl) carboxamido-1, 4-dlhydro-4- ( 4-nitrophenyl) -3- 
{N- [ 3 - ( 4 , 4 -dipheny Ipiper idin-l-y 1 ) propyl ] } carboxamido- 

30 2,6-dipropylpyridine (159). In a round-bottomed flask 
equipped with a distillation apparatus, a mixture of 
ethyl butyrylacetate (31.6 g, 0.20 mol) and benzyl 
alcohol (23.8 g, 0.220 mol) was heated with an oil bath 
at 190 °C. After most of the EtOH was distilled over, 

35 the mixture was vacuum distilled and benzyl 
butyrylacetate was collected at 130-136 *C/0.2 mmHg (33.5 
g, 76.1 %) . 
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A mixture of benzyl butyrylacetate (22.0 g, 0.10 xnol) and 
10 g of 4 A molecular sieves was treated with ammonia gas 
which was bubbled through the mixture for 38 hrs at 50 
°C. After filtration, benzyl 3-amino-2-hexenoate was 
5 obtained as a yellowish oil (21 g, 95%). 

A solution of 2-[ ( 4 -nitrophenyl) methylene] -3 -oxohexanoic 
acid 2-cyanoethyl ester (9.80 g, 30 mmol) and benzyl 3- 
amino-2-hexenoate (7,24 g, 33 mmol) in 150 ml of EtOH was 

10 refluxed for 36 hrs. After the solvent was removed in 
vacuo . the residue was dissolved in 250 ml of CHC1 3 , 
washed with water (2x100 ml) and dried over Na 2 S0 4 . After 
filtration and evaporation of solvent, 5- 
benzyloxycarbonyl-3- (2-cyanoethoxy) carbonyl-l , 4-dihydro- 

15 4-(4-nitrophenyl)-2,6-dipropylpyridine was obtained as a 
yellow oil (15.4 g, 97%) . 

A solution of 5-benzy loxycarbony 1 - 3 - ( 2- 
cyanoethoxy) carbonyl-l , 4-dihydro-4-(4-nitrophenyl) -2, 6- 

20 dipropylpyridine (10.6 g, 20.4 mmol) in 200 ml of 
4.4%(w/w) formic acid/MeOH mixture was stirred with Pd/C 
(10%, 3.50 g) at room temperature. After 1 hr, the 
reaction was quenched by addition of 50 ml of CHC1 3 . The 
mixture was filtered and concentrated to give a yellow 

25 powder, which was dissolved in CHC1 5 (250 ml), washed with 
0.5N aqueous HC1 (100 ml) and brine (100 ml), then dried 
over Na 2 S0 4 . After filtration and evaporation of solvent, 

3- (2-cyanoethoxy) carbonyl-l, 4-dihydro-4-(4-nitrophenyl) - 
2,6-dipropylpyridine-5-carboxylic acid was obtained as a 

30 yellow powder (8.04 g, 92%). 

A solution of 3- (2-cyanoethoxy) carbonyl-l, 4-dihydro-4-( 4- 
nitrophenyl) -2 , 6-dipropylpyridine-5-carboxylic acid (4.28 
g, 10.0 mmol), l-(3-dimethylaminopropyl) -3- 
35 ethylcarbodiimide hydrochloride (3.81 g, 20.0 mmol) and 

4- dimethylaminopyridine (1.6 g, 13 mmol) in 200 ml of 
CHjC^ was stirred at room temperature. After 1 hr, 3.20 
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g of ethylamine (70% aqueous solution) was added and the 
mixture was stirred at room temperature overnight. The 
mixture was washed with water (200 ml), saturated aqueous 
NH 4 C1 (3x200 ml) , 10% aqueous K 2 C0 3 ( 2 00 ml) and brine (200 
5 ml) . After dried over Na 2 S0 4 and evaporation of solvent, 

3- (2-cyanoethoxy) carbonyl-5- (N-ethyl) carboxamido-l , 4- 
dihydro-4 - ( 4 -nitropheny 1 ) -2 , 6-dipropy lpyr idine was 
obtained as a yellowish powder (4.15 g, 99%). 

10 A solution of 3- (2 -cyanoethoxy) carbonyl-5- (N- 
ethyl) carboxamido-l, 4-dihydro-4-(4-nitrophenyl) -2,6- 
dipropylpyridine (4.55 g, 10.0 mmol) in 50 ml of acetone 
was treated with 40 ml IN aqueous KOH solution at 0"C for 
1 hr. The acetone was removed in vacuo and the aqueous 

15 layer was washed with CHC1 3 (40 ml) then acidified to pH=3 
by 2N hydrochloric acid, the resulting yellow precipitate 
was collected by filtration, washed with 5 ml of cold 
water and dried In vacuo to yield 5- (N-ethyl) carboxamido- 
l,4-dihydro-4-(4-nitrophenyl) -2 , 6-dipropylpyridine-3- 

20 carboxylic acid as a yellow powder (4.00 g, 100%) 

A solution of 5- (N-ethyl) carboxamido-l , 4-dihydro-4- (4- 
nitrophenyl) -2 , 6-dipropylpyridine-3-carboxylic acid (1.61 
g, 4.00 mmol), l-(3-dimethylaminopropyl) -3- 
ethylcarbodiimide hydrochloride (1.15 g, 6.00 mmol) and 

4- dimethylaminopyridine (500 mg, 4.00 mmol) in 150 ml of 
CH 2 C1 2 was stirred at room temperature. After 1 hr, a 
solution of 3- (4 ,4-diphenylpiperidin-l-yl) propylamine 
(1.18 g, 4.00 mmol) in 10 ml of CH 2 C1 2 was added and the 
mixture was stirred at reflux overnight. The mixture was 
washed with water (50 ml) , saturated aqueous NH 4 C1 (3x50 
ml), 10% aqueous K 2 C0 3 (50 ml) and brine (50 ml). After 
dried over Na 2 S0 4 and evaporation of solvent, a yellowish 
oil was obtained, which was purified by chromatography 
(Si0 2 , NeOH: CHC1 3 :1N NH 3 in MeOH, 6:90:3) and precipitated 
by CH 2 Cl 2 /hexane mixture. 5- (N-Ethyl) carboxamido-l , 4- 
dihydro-4- (4-nitrophenyl) -3-{N- [3- (4 , 4-diphenylpiperidin- 
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1-y 1 ) propyl ] } carboxamido-2 , 6-dipropylpyr idine was 
obtained as a yellowish powder (1.85 g, 68%). M.p. 123- 
128 °C; Calcd. for C A1 H 51 N 5 O^H 2 0: C 70.76, H 7.68, N 10.06; 
Found: C 70.94, H 7.56, N 10.09. 

5 

EXAMPLE 160 

5- <2-Cyanoetboxycarbonyl) -1, 4-dihydro-2 , 6-dimethyl-4- (4- 
nitrophenyl) -3-{N-[3- (4 # 4-diphenylpiperidin-l- 
lO yl ) propyl ] }carboxamidopyr idine (160). A mixture of 2- 
cyanoethyl 3-aminocrotonate (247 mg, 1.60 minol) , 4- 
nitrobenzaldehyde (242 mg, 1.60 mmol) and N-[3-(4,4- 
diphenylpiperidin-l-yl) propyl] acetoacetamide (607 mg, 
1.60 mmol) in 50 ml of 2-propanol was refluxed for 48 
15 hrs. After the solvent was removed in vacuo, the residue 
was dissolved in 50 ml of CUC1 3 , washed with water (25 ml) 
and dried over Na 2 S0 4 . After filtration and evaporation 
of solvent, a yellowish oil was obtained, which was 
purified by chromatography (Si0 2 , MeOH: CHC1 3 :1N NH 3 in 
20 MeOH, 6:90:3) and precipitated by CH 2 Cl 2 /hexane mixture. 
The title compound was obtained as a yellowish powder 
(267 mg, 26%). M.p. 93-95 P C; Calcd. for C^H^O^ 1/4H 2 0: 
C 69.97, H 6.41, N 10.74; Found: C 69.73, H 6.22, N 
10.66. 

25 

EXAMPLE 161 

1, 4-Dihydro-4- (4-nitrophenyl) -5-{N-[3- (4,4- 
diphenylpiperidin-l-y 1) propyl ] } carboxamido-2 ,6- 

30 dipropylpyridine-3-carboxylic acid (161) . A solution of 
3- (2-cyanoethoxy) car bony 1-1 , 4-dihydro-4- (4-nitrophenyl) - 
2, 6-dipropy lpyridine-5-carboxy lie acid (1.50 g, 3.60 
mmol) , 1- ( 3-dimethylaminopropyl) -3-ethylcarbodiimide 
hydrochloride ( 1.38 g, 7.20 mmol) and 4- 

35 dimethylaminopyr idine (0.45 g, 3.6 mmol) in 150 ml of 
CH 2 C1 2 was stirred at room temperature. After 1 hr, a 
solution of 3 - ( 4 , 4 -diphenylpiperidin-l-yl ) propylamine 
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(1.06 g, 3.60 mmol) in 10 ml of CH 2 C1 2 was added and the 
mixture was stirred at room temperature overnight. The 
mixture was washed with water (100 ml) , saturated aqueous 
NH<C1 (3x100 ml) , 100 ml of 10% aqueous K 2 C0 3 and 100 ml 
5 of brine. After drying over Na 2 S0 4 and evaporation of 
solvent , 3 - ( 2 -cyanoethoxy ) carbony 1- 1 , 4 -dihydro-4 - ( 4 - 
nitrophenyl) -5-{N-3- [ ( 4 , 4 -dipheny lpiper idin-1- 
yl)propyl]}carboxamido-2,6-dipropylpyridine was obtained 
as a yellowish powder (640 mg, 26%) . 

10 

A solution of 3-(2-cyanoethoxy)carbonyl-l,4-dihydro-4-(4- 
nitrophenyl)-5-{N-3-[ ( 4 , 4 -dipheny lpiper idin-1- 
yl) propyl ] }carboxamido-2, 6-dipropylpyridine (640 mg, 0.92 
mmol) in 30 ml acetone was treated with 4.6 ml IN KOH 

15 solution at 0°C for 1 hr. The acetone was removed in 
vacuo and the aqueous layer was washed with CHC1 3 (10 ml) 
then acidified to pH=3 by 2N hydrochloric acid. The 
resulting yellow precipitate was collected by filtration, 
washed with 5 ml of cold water and dried In vacuo. 1,4- 

20 Dihydro-4- (4 -nitrophenyl) -5-{N-[3-(4 , 4 -dipheny lpiper idin- 
l-yl)propyl] }carboxamido-2 , 6-dipropylpyr idine-3- 
carboxylic acid was obtained as a yellow powder (485 mg, 
81%). M.p. 126-130 °C; Calcd. for CjfaJX&f 2H 2 0: C 68.20, 
H 7.34, N 8.16; Found: C 68.30, H 7.01, N 8.16. 

25 

EXAMPLE 162 

1, 4-Dihydro-3-{N-[3- (4-hydroxy-4-phenylpiperidin-l- 
yl) propyl] }carboxamido-2, 6-dimethyl-5- (N- 
30 me thyl)carboxamido-4-(4-nitrophenyl) pyridine (X62) . A 

solution of 1, 4-dihydro-2 , 6 -dime thy 1-5- (N- 
methy 1 ) carboxamido-4- (4 -nitrophenyl) pyridine-3-carboxylic 
acid (212 mg, 0.64 mmol), l-(3-dimethylaminopropyl)-3- 
ethylcarbodiimide hydrochloride (253 mg, 1.28 mmol) and 
35 4-dimethylaminopyridine (78 mg, 0.64 mmol) in 30 ml of 
CH 2 C1 2 was stirred at room temperature. After 1 hr, a 
solution of 3- (4-hydroxy-4-phenylpiperidin-l- 
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yl) propylamine (150 mg, 0.64 mmol) in 5 ml of DMF was 
added and the mixture was stirred at reflux overnight. 
After cooling to room temperature, the mixture was poured 
into 150 ml of hexane and a yellowish sticky oil was 
5 separated out. The oil was purified by chromatography 
(Si0 2 , MeOH: CHC1 3 :1N NH 3 in MeOH, 6:90:3) and precipitated 
by CHgClj/hexane mixture. The title compound was obtained 
as a yellowish powder (20 mg, 5.7%). M.p. 87-91 °C; 
Calcd. for C3 0 H 37 N 5 O 5 : C 65.80, H 6.81, N 12.79; Found: C 
10 66.06, H 6.90, N 12.59. 

EXAMPLE 163 

4- (3 , 4-Etbylenedioxyphenyl) -1, 4-Dihydro-2 , 6 -dime thy 1-5- 
15 (N-metbyl)oarboxamido-3-{N-[3-(4 # 4-diphenylpiperidin-l- 
yl) propyl ] }carboxamidopyridine (163). A mixture of 2- 
cyanoethyl acetoacetate (5.00 g, 32.2 mmol), 1,4- 
benzodioxan-6-carboxaldehyde (5.29 g, 32.2 mmol), 
piperidine (137 mg, 1.61 mmol) and acetic acid (97 mg, 
20 1.6 mmol) in 70 ml of 2-propanol was stirred at r.t. for 
48 hrs. After evaporation of solvent, the product was 
purified by chromatography (Si0 2 , AcOEt: Hexane, 60:10). 
2- [ (3 , 4 -Ethylenedioxyphenyl) methylene] -3 -oxobutanoic acid 
2-cyanoethyl ester was obtained as a yellowish oil (2.64 
25 g, 27% yield) . 

A solution of 2-[ (3,4-ethylenedioxyphenyl)methylene]-3- 
oxobutanoic acid 2-cyanoethyl ester (2.64 g, 8.76 mmol) 
and N-methyl 3-amino-2-pentenamide (1.00 g, 8.76 mmol) in 

30 50 ml of EtOH was refluxed for 36 hrs. After solvent was 
removed in vacuo , the residue was dissolved in 50 ml of 
CHC1 3 , washed with water (2xioo ml) and dried over Na 2 S0 4 . 
After filtration and .evaporation of solvent, the product 
was purified by chromatography (SiO ? , CHCl 3 :MeOH, 90:10). 

35 3-(2-Cyanoethoxy)carbonyl-4-(3,4-ethylenedioxyphenyl) - 
1, 4-dihydro-2 , 6-dimethyl-5- (N-methyl) carboxamidopyridine 
was obtained as a yellow oil (2.15 g, 62%). 
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The solution of 3-(2-cyanoethoxy)carbonyl-4-(3, 4- 
ethylenedioxyphenyl) -1 , 4- i dihydro-2 , 6-dimethyl-5- (N- 
methyl)carboxamidopyridine (2.15 g, 5,40 mmol) in 30 ml 
acetone was treated with 30 ml IN KOH solution at 0 °C 
5 for 1 hr. The acetone was removed jji vacuo and aqueous 
layer was washed with CHC1 3 (40 ml) then acidified to pH=3 
by 2N hydrochloric acid, the yellow precipitate was col- 
lected by filtration, washed with 5 ml of cold water and 
dried In vacuo . 4- (3 , 4 -Ethylenedioxyphenyl) -1, 4 -dihydro- 
10 2 , 6-dimethyl-5- (N-methyl) carboxamidopyridine-3 -car boxy lie 
acid was obtained as a yellow powder (1.00 g, 54%). 

A solution of 4 - (3 , 4 -ethylenedioxyphenyl) -1 , 4-dihydro- 
2 , 6-dimethyl-5- (N-methyl) carboxamidopyridine-3-carboxylic 

15 acid (250 mg, 0.73 mmol) , l-(3-dimethylaminopropyl)-3- 
ethylcarbodiimide hydrochloride (287 mg, 1.45 mmol) and 
4-dimethylaminopyridine (89 mg, 0.73 mmol) in 50 ml of 
CH 2 C1 2 was stirred at room temperature. After 1 hr, a 
solution of 3- (4 , 4-diphenylpiperidin-l-yl) propylamine 

20 (170 mg, 0.73 mmol) in 5 ml of CH 2 C1 2 was added and the 
mixture was stirred at reflux overnight. The mixture was 
washed with water (20 ml) , saturated aqueous NH^Cl (3x20 
ml), 20 ml 10% K 2 C0 3 and 20 ml of brine. After drying 
over Na 2 S0 4 and evaporation of solvent, a yellowish oil 

25 was obtained, which was purified by chromatography (Si0 2 , 
MeOH: CHC1 3 :1N NH 3 in MeOH, 6:90:3) and precipitated by 
CH 2 Cl 2 /hexane mixture . 4 - ( 3 , 4 -Ethylenedioxyphenyl ) - 1 , 4 - 
Dihydro-2 , 6-dimethy 1-5- (N-methyl ) carboxamido-3- {N- [ 3- 
(4,4-diphenylpiperidin-l-yl)propyl] }carboxamidopyridine 

30 was obtained as a yellowish powder (136 mg, 30%). M.p. 
115-116 °C; Calcd. for C^H^O^ 3/4H 2 0: C 71.96, H 7.23, 
N 8.83; Found: C 71.81, H 7.09, N 9.10. 

EXAMPLE 164 

35 

4-(3 # 4-Ethylenedioxyphenyl)-l # 4-Dihydro-3-{N-[3-(4- 
methoxycarbonyl-4-phenylpiperidin-l- 
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yl)propyl])carboxamido-2,6-dimethyl-5-f di- 
methyl Jcarboxamido] pyridine (164). A solution of 4-(3,4- 
ethylenedioxyphenyl) -l, 4-dihydro-2 , 6-dimethyl-5- [ (N- 
methy 1 ) carboxamido ] pyr idine-3 -carboxy 1 ic acid (100 mg , 
5 0. 30xninol) , 1- (3-dimethylaminopropyl) -3-ethylcarbodiimide 
hydrochloride (115 mg, 0.60 mmol) and 4- 
dimethylaminopyridine (73 mg, 0.60 mmol) in 30 ml of 
CH 2 C1 2 was stirred at room temperature. After 1 hr, a 
solution of 3- (4-methoxycarbonyl-4-phenylpiperidin-l- 

10 yl) propylamine (83.0 mg, 0.30 mmol) in 2 ml of CHjCl., was 
added and the mixture was stirred at reflux overnight. 
The mixture was washed with water (10 ml), saturated 
aqueous NH<C1 (3xio ml), 10 ml 10% K 2 C0 3 and 10 ml of 
brine. After drying over Na 2 S0 4 and evaporation of 

15 solvent, a yellowish oil was obtained, which was purified 
by chromatography (Si0 2 , MeOH: CHC1 3 :1N NH 3 in MeOH, 
6:90:3) and precipitated by CH 2 Cl 2 /hexane mixture. The 
title compound was obtained as a yellowish powder (65 mg, 
36%). M.p. 101-104 °C; Calcd. for ^ 4 H 42 N 4 0 6 »5/4H 2 0: C 

20 65.31, H 7.17, N 8.96; Found: C 65.12, H 6.69, N 8.69. 

EXAMPLE 165 

2- < 4-Aaidobutyl ) -3-{N- [3- <4-aethoxycarbonyl-4- 
25 phenylpiperidin-l-yl)propyl]}carboxamido-5-carboxaaido-6- 
ethyl-l,4-dihydro-4-(4-nitrophenyl) pyridine (165) . A 

solution of methyl 5-bromovalerate (5.00 g, 25.6 mmol), 
NaN 3 (3.33 g, 51.2 mmol) and 15 ml of water in 40 ml of 
MeOH was refluxed for 3.5 hrs. The MeOH was removed in 
30 vacuo and residue was partitioned between CHC1 3 (200 ml) 
and water (50 ml). The organic layer was separated and 
washed with water. After drying and removal of solvent, 
methyl 5-azidovalerate (4.01 g, 99.7%) was obtained as a 
colorless oil. 

35 

Methyl 5-azidovalerate (4.01 g, 25.5 mmol) and KOH (7.58 
g, 0.135 mol) were dissolved in a mixture of 70 ml of 
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water and 90 ml of MeOH. The solution was stirred at 0 
°C. After 2 hrs, the MeOH was removed in vacuo . The 
aqueous layer was extracted by CHCl 3 (50 ml), acidified to 
pH=l by 2N aqueous HC1 and extracted by Et 2 0 (2x100 ml) . 
5 The organic layers were combined, washed with water (100 
ml) and dried over Na 2 S0 4 . After filtration and 
evaporation of solvent, 5-azidovaleric acid (2.85 g, 
77.6%) was obtained as a colorless oil* 

10 5-Azidovaleric acid (2.00 g, 13.9 mmol) in 15 ml of 
toluene was treated with oxalyl chloride (3.55 g, 27.9 
mmol). The mixture was stirred at 50 °C for 10 hrs. 
After removal of toluene in vacuo , crude 5-azidovaleric 
chloride was used for next reaction without further 

15 purifications. 

To the solution of 2,2-dimethyl-l,3-dioxane-4,6-dione 
(4.45 g, 30.9 mmol) and 4-dimethylaminopyridine (7.55 g, 
61.8 mmol) in 100 ml of CH 2 C1 2 was added the solution of 

20 crude 5-azidovaleric chloride in 10 ml of CH 2 C1 2 at 0 °C. 
The mixture was stirred at 0 °C for 1 hr and at room 
temperature for 1 hr. The solution was washed with IN 
aqueous HC1 (100 ml), brine (250 ml) and dried over 
Na 2 S0 4 . After evaporation of solvent, 5- (5- 

25 azidopentanoyl ) -2 , 2-dimethyl-l , 3-dioxane-4 , 6-dione was 
obtained as a light pink oil (8.17 g, 98%). 

5- ( 5-Azidopentanoyl) -2 , 2-dimethyl-l , 3-dioxane-4 , 6-dione 
was heated with 3-hydroxypropionitrile (2.42 g, 34.0 

30 mmol) at 80 °C until no more C0 2 was released. After 
cooling to room temperature, the mixture was diluted with 
150 ml of 2-propanol, and 4-nitrobenzaldehyde (4.60 g, 
30.3 mmol), piperidine (130 mg, 1.50 mmol) and acetic 
acid (90 mg, 1.50 mmol) were added. The mixture was 

35 stirred at room temperature for 48 hrs. The product, 7- 
azido-2-[ (4-nitrophenyl)methylene]-3->oxoheptanoicacid2- 
cyanoethyl ester was obtained as a pale-yellow oil (5.73 
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g, 51% yield) after chromatography (Si0 2 , Hexane: AcOEt, 
2:1) . 

A solution of 7-azido-2-[ ( 4 -nitrophenyl) methylene] -3- 
5 oxoheptanoic acid 2-cyanoethyl ester (3.71 g, 10.0 mmol) 
and 3-amino-2-pentenamide (1.14 g, 10.0 mmol; this 
compound was prepared by bubbling ammonia gas through a 
solution of 6-ethyl-4Jf-2,2-dimethyl-l,3-dioxin-4-one in 
xylene at 115 °C for 2 hrs) in 50 EtOH was refluxed for 

10 48 hrs. After the EtOH was removed is vacuo , the residue 
was dissolved in 150 ml of CHC1 3 , washed with water (2xioo 
ml) and dried over Na 2 S0 4 . After filtration and 
evaporation of solvent, the product was purified by 
chromatography (Si0 2 , CHCl 3 :MeOH=5: 95) . 2-(4-azidobutyl)- 

15 5-carboxamido-3- (2-cyanoethoxy) carbonyl-6-ethyl-l , 4- 
dihydro-4-(4-nitrophenyl) pyridine was obtained as a 
yellow powder ( 2.50 g, 54% yield). 

A solution of 2-(4-azidobutyl)-5-carboxamido-3-(2- 
20 cyanoethoxy)carbonyl-6-ethyl-l,4-dihydro-4-(4- 
nitrophenyl) pyridine (1.50 g, 3.20 mmol) in 10 ml acetone 
was treated with 20 ml IN aqueous KOH solution at 0°C for 
45 min. The acetone was removed jLn vacuo and the aqueous 
layer was acidified to pH=3 by 2N hydrochloric acid, the 
25 yellow precipitate was collected by filtration, washed 
with 10 ml of cold water and dried in vacuo . 1.20 g (90% 
yield) of 2- ( 4-azidobutyl ) -5-carboxamido-6-ethyl-l , 4- 
dihydro-4-(4-nitrophenyl)pyridine-3-carboxylic acid was 
obtained as a yellow powder. 

30 

A solution of 2-(4-azidobutyl) -5-carboxamido-6-ethyl-l, 4- 
dihydro-4-(4-nitrophenyl)pyridine-3-carboxylic acid (300 
mg, 0.72 mmol), 1- (3-dimethylaminopropyl) -3- 
ethylcarbodiimide hydrochloride ( 276 mg, 1.44 mmol) and 
35 4-dimethylaminopyridine (176 mg, 1.44 mmol) in 50 ml of 
CH 2 C1 2 was stirred at room temperature. After 1 hr, a 
solution of 3-(4-methoxycarbonyl-4-phenylpiperidin-l- 
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yl) propylamine (215 mg, 0.86 mmol) in 5 ml of CH 2 C1 2 was 
added and the mixture was stirred at reflux overnight. 
The mixture was washed with water (30 ml) , saturated 
aqueous NH 4 C1 (3x30 ml) , 30 ml 10% KjCOj and 30 ml of 
5 brine. After drying over Na 2 S0 4 and evaporation of 
solvent, a yellowish oil was obtained, which was purified 
by chromatography (Si0 2 , MeOH: CHC1 3 :1N NH 3 in MeOH, 
6:90:3) and precipitated by CH 2 Cl 2 /hexane mixture. 2- (4- 
Azidobutyl ) -3-{N- [ 3- (4-methoxycarbonyl-4-phenylpiperidin- 
10 1-yl) propyl] }carboxamido-5-carboxamido-6-ethyl-l , 4- 
dihydro-4- (4-nitrophenyl) pyridine was obtained as a 
yellowish powder (320 mg, 66%). M.p. 74-77 °C; Calcd. 
for C3 5 H^N 8 0 6 : C 62.48, H 6.59, N 16.66; Found: C 62.27, H 
6.30, N 16.62. 

15 

EXAMPLE 166 

2- (4-Aminobutyl) -5-carboxamido-6-ethyl-l, 4-dihydro-3-{N- 
[3-(4-methoxycarbonyl-4-phenylpiperidin-l- 

20 yl)propyl]}carboxamido-4-(4-nitrophenyl) pyridine (166) . 

A solution of 2- (4-azidobutyl) -3-{N-[3-(4- 
methoxycarbonyl-4-phenylpiperidin-l- 
yl) propyl ] }carboxamido-5-carboxamido-6-ethyl-l, 4-dihydro- 
4- (4-nitrophenyl) pyridine (280 mg, 0.42 mmol) in 5 ml of 

25 AcOEt was treated with 1.25 ml of 1M trimethylphosphine 
THF solution. The mixture was stirred at 0 °C for 1.5 
hrs, 0.22 ml of water was then added and the mixture was 
stirred at room temperature for an additional 1.5 hrs. 
After most volatile materials were removed in vacuo , 

30 residue was dissolved into AcOEt (50 ml) , washed with 6N 
aqueous KOH (50 ml), brine (50 ml) and dried over KgCOj. 
After filtration and evaporation of solvent, product was 
precipitated by CH 2 Cl 2 /hexane mixture. 2- (4-Aminobutyl )- 

3- {N- [ 3- (4-methoxycarbonyl-4-phenylpiperidin-l- 
35 yl)propyl] }carboxamido-5-carboxamido-6-ethyl-l, 4-dihydro- 

4- (4-nitrophenyl) pyridine was obtained as a yellowish 
powder (227 mg, 84%) . M.p. 75-78 P C; Calcd for 
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C 35 H 46 N 6 0 6 -1/2H 2 0: C 64.10, H 7.22, N 12.82; Found: C 63.99, 
H 6.82, N 12.67. 

EXAMPLE 167 

5 

2- (4-Aminobutyl) -5-carboxamido-l, 4-dihydro-6-methyl-4- (4- 
nitrophonyl) -3-{N-[3- (4 , 4-diphenylpiperidin-i-yl) prop- 
yl] }carboxamidopyridine (167). A solution of 7-azido-2- 
[ (4-nitrophenyl)methylene]-3-oxoheptanoic acid 2- 

10 cyanoethyl ester (2.62 g, 7.06 mmol) and 3- 
aminocrotonamide (0.710 g, 7.06 mmol) in 50 EtOH was 
refluxed for 48 hrs. After the EtOH was removed in 
vacuo , the residue was dissolved in 100 ml of CHC1 3 , 
washed with water (2x50 ml) and dried over Na 2 S0 4 . After 

15 filtration and evaporation of solvent, 2- (4-azidobutyl) - 
5-carboxamido-3-(2-cyanoethoxy)carbonyl-l, 4-dihydro-6- 
methyl-4-(4-nitrophenyl) pyridine was obtained as a 
brownish oil ( 2.42 g, 76% yield). 

20 A solution of 2- (4-azidobutyl) -5-carboxamido-3- (2- 
cyanoethoxy) car bony l-l, 4 -dihydro-6-methyl-4- (4- 
nitrophenyl) pyridine (2.42 g, 5.34 mmol) in 15 ml acetone 
was treated with 25 ml IN aqueous KOH solution at 0 °C 
for 1 hr. The acetone was removed in vacuo , the aqueous 

25 layer was washed with CHC1 3 and acidified to pH=3 by 2N 
hydrochloric acid, the yellow precipitate was collected 
by filtration, washed with 10 ml of cold water and dried 
in vacuo to yield 1.40 g (65% yield) of 2- (4-azidobutyl) - 

5- carboxamido-l , 4-dihydro-6-methyl-4- (4- 
30 nitrophenyl)pyridine-3-carboxylic acid as a yellow 

powder. 

A solution of 2- (4-azidobutyl) -5-carboxamido-l, 4-dihydro- 

6- methyl-4-(4-nitrophenyl)pyridine-3-carboxylic acid ( 
35 400 mg, 1.00 mmol), l-(3-dimethylaminopropyl) -3- 

ethylcarbodiimide hydrochloride (380 mg, 2.00 mmol) and 
4-dimethylaminopyridine (130 mg, 1.00 mmol) in 20 ml of 
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CH 2 C1 2 was stirred at room temperature. After 1 hr, a 
solution of 3- (4 , 4-diphenylpiperidin-l-yl) propylamine 
(300 mg, 1.02 mmol) in 5 ml of CH 2 C1 2 was added and the 
mixture was stirred at reflux overnight. The mixture was 
washed with water (20 ml) , saturated aqueous NH^Cl (3x20 
ml), 20 ml 10% K 2 C0 3 and 20 ml of brine. After drying 
over Na 2 S0 4 and evaporation of solvent, a yellowish oil 
was obtained, which was purified by chromatography (Si0 2 , 
MeOH: CHC1 3 :1N NH 3 in MeOH, 6:90:3) and precipitated by 
CH 2 Cl 2 /hexane mixture. 2-(4-Azidobutyl) -5-carboxamido-l,4- 
dihydro-6-methyl-4- (4-nitrophenyl) -3-{N-[3- (4 , 4- 
dipheny lpiperidin-l-y 1 ) propyl ] } carboxamidopyr idine was 
obtained as a yellowish powder (420 mg, 62%). M.p. 100 
°C; Calcd. for C^H^N^: C 67.44, H 6.55, N 16.56; Found: 
C 67.14, H 6.33, N 16.30. 

A solution of 2-(4-azidobutyl)-5-carboxamido-l,4-dihydro- 
6-methyl-4-(4-nitrophenyl)-3-{N-[3-(4,4- 
diphenyipiperidin-l-yl) propyl] } carboxamidopyr idine (90 
20 mg, 0.133 mmol) in 5 ml of AcOEt was treated with 0.33 ml 
of 1M trimethylphosphine THF solution. The mixture was 
stirred at 0 °C for 1.5 hrs, 0.1 ml of water was then 
added and the mixture was stirred at room temperature for 
an additional 1.5 hrs. After most volatile materials 
25 were removed in vacuo , the residue was dissolved into 
AcOEt (50 ml), washed with 6N aqueous KOH (50 ml), brine 
(50 ml) , and dried over K 2 C0 3 . After filtration and 
evaporation of solvent, product was precipitated by 
CH 2 Cl 2 /hexane mixture. 2-(4-Aminobutyl) -5-carboxamido- 
30 1, 4-dihydro-6-methyl-4- (4-nitrophenyl) -3-{N-[3-(4 , 4- 
diphenylpiperidin-l-yl ) propyl ] } carboxamidopyr idine was 
obtained as a yellowish powder (82 mg, 95%). M.p. 95-99 
°C; Calcd for C^H^N^* 1/2H 2 0: C 69.17, H 7.18, N 12.74; 
Found: C 69.12, H 6.86, N 12.43. 

35 

EXAMPLE 168 



10 
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2- (3-Aminopropyl) -5-carboxamido-l, 4-dihydro-6-methyl-4- 
( 4 -nitr ©phenyl) -3-{N-[3- (4, 4-diphenylpiperidin-l- 
yl) propyl] }carboxamidopyridine (168). A solution of 
ethyl 4-bromobutyrate (10.0 g, 51.3 mmol), NaN 3 (6.66 g, 
5 102 mmol) and 25 ml of water in 75 ml of HeOH was 
refluxed for 3.5 hrs. The MeOH was removed in vacuo and 
residue was partitioned between CHC1 3 (200 ml) and water 
(50 ml) . The organic layer was separated and washed with 
water. After drying and evaporation of solvent, ethyl 4- 
10 azidobutyrate (7.94 g, 98.6%) was obtained as a colorless 
oil. 

Ethyl 4-azidobutyrate (8.06 g, 51.3 mmol) and KOH (14.4 
g, 0.256 mol) were dissolved into a mixture of 100 ml of 

15 water and 120 ml of MeOH. The solution was stirred at 
0°C for 2 hrs and then MeOH was removed in vacuo . The 
aqueous layer was extracted by CHC1 3 (50 ml) , acidified to 
pH=l by 2N aqueous HCl and extracted by Et 2 0 (2xi00 ml) . 
The organic layers were combined, washed with water (100 

20 ml) and dried over Na 2 SO A . After filtration and 
evaporation of solvent, 4-azidobutyric acid (5.30 g, 80%) 
was obtained as a colorless oil. 

4-Azidobutyric acid (2.00 g, 15.5 mmol) in 15 ml of 
25 toluene was treated with oxalyl chloride (4.92 g, 38.7 
mmol). The mixture was stirred at 50°C for 10 hrs. 
After removal of toluene in vacuo , crude 4-azidobutyric 
chloride was used for next reaction without further 
purifications. 

30 

To the solution of 2 # 2-dimethyl-l,3-dioxane-4, 6-dione 
(3.82 g, 26.5 mmol) and pyridine (4.20 g, 53.0 mmol) in 
150 ml of CH 2 C1 2 was added dropwise a solution of crude 4- 
azidobutyric chloride (3.90 g, 26.5 mmol) in 30 ml of 
35 CH 2 C1 2 at 0 P C. The mixture was stirred at 0 °C for 1 hr 
then at room temperature for 1 hr. The solution was 
washed with 0.5N aqueous HCl (60 ml), water (60 ml) 
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followed by brine (60 ml) and dried. After evaporation 
of solvent, 5- (4-azidobutanoyl) -2 , 2 -dimethyl- 1, 3-dioxane- 
4,6-dione was obtained as a light pink oil (6.20 g, 92%). 

5 5- ( 4 -Az idobutanoy 1 ) -2 , 2 -dimethyl- 1 , 3 -dioxane-4 , 6-dione 
was heated with 3-hydroxypropionitrile (5.25 g, 72.0 
mmol) at 80 °C until no more C0 2 was released. The 
reaction mixture was diluted with CH 2 C1 2 (100 ml) , washed 
with water (100 ml) and brine (100 ml). After drying and 
10 evaporation of solvent, the product was purified by 
chromatography (Si0 2 , CHCl 3 ;MeOH=95 : 5) , 4- 
az idobutanoy lacetic acid 2-cyanoethyl ester was obtained 
as a yellowish oil (2.86 g, 53.2%). 

15 A mixture of 4 -a z idobutanoy lacetic acid 2-cyanoethyl 
ester (2.83 g, 12.6 mmol), 4-nitrobenzaldehyde (1.91 g, 
12.6 mmol), piperidine (53 mg, 0.63 mmol) and acetic acid 
(38 mg, 0.63 mmol) was stirred at r.t. for 48 hrs. The 
product, 6-azido-2- [ (4 -nitrophenyl) methylene] -3- 

20 oxohexanoic acid 2-cyanoethyl ester was separated out as 
a brownish oil (2.16 g, 48%). 

A solution of 6-azido-2-[ (4-nitrophenyl) methylene] -3- 
oxohexanoic acid 2-cyanoethyl ester (2.16 g, 6.06 mmol) 

25 and 3-aminocrotonamide (1.21 g, 12.1 mmol) in 50 EtOH was 
refluxed for 48 hrs. After the EtOH was removed in 
vacuo , the residue was dissolved in 150 ml of CHC1 3 , 
washed with water (2xioo ml) and dried over Na 2 SO A . After 
filtration and evaporation of solvent, the product was 

30 purified by chromatography (Si0 2 , CHCl 3 :MeOH=95:5) . 2- (3- 
Azidopropyl) -5-carboxamido-3- (2-cyanoethoxy) carbonyl-1, 4- 
dihydro-6-methyl-:4-( 4 -nitrophenyl) pyridine was obtain as 
a yellow powder (1.28 g, 48% yield). 

35 A solution of 2-(3-azidopropyl)-5-carboxamido-3-(2- 
cyanoethoxy) carbonyl-1 , 4-dihydro-6-methyl-4- (4- 
nitrophenyl) pyridine (1.28 g, 2.91 mmol) in 20 ml acetone 
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was treated with 15 ml IN aqueous KOH solution at 0 °C 
for 45 min. The acetone was removed in vacuo and the 
aqueous layer was acidified to pH=3 by 2N hydrochloric 
acid. The resulting yellow precipitate was collected by 
5 filtration, washed with 10 ml of cold water and dried in 
vacuo to yield 800 mg (71% yield) of 2-(3-azidopropyl)-5- 
carboxamido-1 , 4-dihydro-6-methyl-4- ( 4 - 
nitrophenyl)pyridine-3-carboxylic acid as a yellow 
powder. 

10 

A solution of 2-(3-a2idopropyl)-5-carboxamido-l,4- 
dihydro-6-methyl-4-(4-nitrophenyl)pyridine-3-carboxylic 
acid ( 300 mg, 0.78 mmol) , l-(3-dimethylaminopropyl) -3- 
ethylcarbodiimide hydrochloride ( 297 mg, 1.55 mmol) and 

15 4-dimethylaminopyridine (95 mg, 0.78 mmol) in 40 ml of 
CH 2 C1 2 was stirred at room temperature. After 1 hr, a 
solution of 3- (4 , 4 -diphenylpiperidin-l-yl) propylamine 
(228 mg, 0.78 mmol) in 5 ml of CHjClj was added and the 
mixture was stirred at reflux overnight. The mixture was 

20 washed with water (30 ml), saturated aqueous NH 4 C1 (3x30 
ml), 10% KjCOj (30 ml) and brine (30 ml). After drying 
over Na 2 S0 4 and evaporation of solvent, a yellowish oil 
was obtained, which was purified by chromatography (Si0 2 , 
MeOH: CHC1 3 :1N NH 3 in MeOH, 6:90:3) and precipitated by 

25 CH 2 Cl 2 /hexane mixture. 2-(3-Azidopropyl) -5-carboxamido- 
l,4-dihydro-6-methyl-4-(4-nitrophenyl)-3-{N-[3-(4,4- 
diphenylpiperidin-l-yl) propyl ] }carboxamidopyridine was 
obtained as a yellowish powder (300 mg, 58%). M.p. 99 °C 
(dec); Calcd. for C^H^O^ 3/4H 2 0: C 65.71, H 6.48, N 

30 16.57; Found: C 65.86, H 6.22, N 16.62. 

A solution of 2-(3-azidopropyl)-5-carboxamido-l,4- 
dihydro-6-methyl-4- ( 4-nitrophenyl) -3 - {N- [ 3- (4 , 4 - 
diphenylpiperidin-l-yl) propyl] }carboxamidopyridine (102 
35 mg, 0.154 mmol) in 5 ml of AcOEt was treated with 0.4 ml 
of 1M trimethylphosphine THF solution. The mixture was 
stirred at 0 °C for 1.5 hrs, then 0.1 ml of water was 
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added and the mixture was stirred at room temperature for 
an additional 1.5 hrs. After most volatile materials 
were removed in vacuo . the residue was dissolved into 
AcOEt (50 ml), washed with 6N aqueous KOH (50 ml) and 
5 brine (50 ml) , then dried over K 2 C0 3 . After filtration 
and evaporation of solvent, the product was precipitated 
by CH 2 Cl 2 /hexane mixture . 2- ( 3-Aminopropyl) -5- 

carboxamido-1 , 4-dihydro-6-methyl-4- (4-nitrophenyl) -3-{N- 
[ 3- (4 , 4-diphenylpiperidin-l-yl) propyl] }car- 
10 boxamidopyridine was obtained as a yellowish powder (88 
mg, 90%). M.p. 97-100 °C; Calcd for C 57 H 44 N 6 0 A * 1/2H 2 0: C 
68.82, H 7.02, N 13.01; Found: C 68.56, H 6.71, N 12.89. 

EXAMPLE 169 

15 

2- ( 5-Aminopentyl) -5-carboxamido-l, 4-dihydro-6-methyl-4- 
( 4-nitrophenyl ) -3-{N-[3-(4, 4 -diphenylpiper idin-l-y 1 ) prop- 
yl ]}carboxamidopyridine (169). A solution of ethyl 6- 
bromohexanoate (10.0 g, 44.8 mmol ) , NaN 3 (5.83 g, 89.6 

20 mmol) and 25 ml of water in 75 ml of MeOH was refluxed 
for 3.5 hrs. The MeOH was removed In vacuo and the 
residue was partitioned between CHC1 3 (200 ml) and water 
(50 ml) . The organic layer was separated and washed with 
water. After drying (Na 2 SO A ) and evaporation of solvent, 

25 ethyl 6-azidohexanoate (8.59 g, 100%) was obtained as a 
colorless oil. 

Ethyl 6-azidohexanoate (8.59 g, 44.8 mmol) and KOH (13.0 
g, 0.231 mol) were dissolved into a mixture of 120 ml of 

30 water and 180 ml of MeOH. The solution was stirred at 
0 °C for 2 hrs then MeOH was removed jji vacuo . The 
aqueous layer was extracted by CHC1 3 (2xioo ml), acidified 
to pH=l by 2N aqueous HC1 and extracted by Et 2 0 (2xi00 
ml) . The organic layers were combined, washed with water 

35 (100 ml) and dried over Na 2 S0 4 . After filtration and 
evaporation of solvent, 6-azidohexanoic acid (6.56 g, 
93%) was obtained as a colorless oil. 
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6-Azidohexanoic acid (6.56 g, 41.7 mmol) in 15 ml of 
toluene was treated with oxalyl chloride (13.2 g, 104 
mmol) . The mixture was stirred at 50 °C for 10 hrs. 
After removal of toluene in vacuo , crude 6-azidohexanoic 
5 chloride was used for next reaction without further 
purification. 

To a solution of 2, 2-dimethyl-l, 3-dioxane-4, 6-dione (6.31 
g, 43.8 mmol) and 4-dimethylaminopyridine (5.60 g, 45.9 

10 mmol) in 100 ml of CH 2 C1 2 was added dropwise a solution of 
crude 6-azidohexanoic chloride (7.32 g, 41.7 mmol) in 30 
ml of CH 2 C1 2 at 0 °C. The mixture was stirred at 0 °C for 
1 hr then at room temperature for 1 hr. The solution was 
washed with 0.5N aqueous HC1 (100 ml), water (100 ml) 

15 followed by brine (100 ml) and dried over Na 2 S0 4 . After 
filtration and evaporation of solvent, 5- (6- 
azidohexanoyl) -2 , 2-dimethyl-l , 3-dioxane-4 , 6-dione was 
obtained as a light red oil (12.0 g, 100%). 

20 5- (6-Azidohexanoyl) -2 , 2-dimethyl-l , 3-dioxane-4 , 6-dione 
was heated with 3-hydroxypropionitrile (8.90 g, 125 mmol) 
at 80 °C until no more C0 2 was released. The reaction 
mixture was diluted with 150 ml of 2-propanol and 4- 
nitrobenzaldehyde (6.30 g, 41.7 mmol), piperidine (178 

25 mg, 2.10 mmol) and acetic acid (125 mg, 2.10 mmol) were 
added. The mixture was stirred at room temperature for 
48 hrs. After the solvent was evaporated, the residue 
was dissolved into CHC1 3 (200 ml) , washed with water (150 
ml) and brine (150 ml). After drying (Na 2 S0 4 ) and 

30 evaporation of solvent, 8 - a z ido- 2 - [ ( 4 - 
nitrophenyl ) methylene ] -3-oxooctanoic acid 2-cyanoethyl 
ester was obtained as a brownish oil (17.0 g, 100%). 

A solution of 8-azido-2-[ (4 -nitrophenyl) methylene] -3- 
35 oxooctanoic acid 2-cyanoethyl ester (4.00 g, 10.4 mmol) 
and 3-aminocrotonamide (2.08 g, 20.8 mmol) in loo ml EtOH 
was refluxed for 48 hrs. After the EtOH was removed in 
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vacuo . the residue was dissolved in 150 ml of CHC1 3 , 
washed with water (2x100 ml) and dried over Na 2 S0 4 . After 
filtration and evaporation of solvent, the product was 
purified by chromatography (Si0 2 , CHCl 3 :MeOH=95: 5) . 2- (5- 
5 Azidopentyl) -5-carboxamido-3- (2-cyanoethoxy) carbonyl-1,4- 
dihydro-6-methyl-4-(4-nitrophenyl) pyridine was obtain as 
a yellow oil (2.23 g, 47% yield). 

A solution of 2-(5-azidopentyl) -5-carboxamido-3-(2- 
10 cyanoethoxy) carbonyl-1 , 4-dihydro-6-methyl-4 - (4- 
nitrophenyl) pyridine (2.26 g, 5.44 mmol) in 10 ml acetone 
was treated with 25 ml IN aqueous KOH solution at 0 °C 
for 1 hr. The acetone was removed in vacuo and the 
aqueous layer was acidified to pH=3 by 2N hydrochloric 
15 acid, the resulting yellow precipitate was collected by 
filtration, washed with 10 ml of cold water and dried in 
vacuo to yield 1.50 g (67% yield) of 2-(5-azidopentyl) -5- 
carboxamido-1 , 4-dihydro-6-methyl-4- ( 4 - 
nitrophenyl)pyridine-3-carboxylic acid as a yellow 
20 powder. 



A solution of 2-f5-azidopentyl)-5-carboxamido-l,4- 
dihydro-6-methyl-4-(4-nitrophenyl)pyridine-3-carboxylic 
acid ( 300 mg, 0.72 mmol), l-(3-dimethylaminopropyl) -3- 

25 ethylcarbodiimide hydrochloride ( 277 mg, 1.45 mmol) and 
4-dimethylaminopyridine (88 mg, 0.72 mmol) in 40 ml of 
CH 2 C1 2 was stirred at room temperature. After 1 hr, a 
solution of 3 - ( 4 , 4 -d i phenylpiperidin-l-y 1 ) propylamine 
(213 mg, 0.72 mmol) in 5 ml of CH 2 C1 2 was added and the 

30 mixture was stirred at reflux overnight. The mixture was 
washed with water (30 ml), saturated aqueous NH^Cl (3x30 
ml), 10% I^COj (30 ml) and brine (30 ml). After drying 
over NajSO^ and evaporation of solvent, a yellowish oil 
a was obtained, which was purified by chromatography (Si0 2 , 

35 MeOH: CHC1 3 :1N NH 3 in MoOH, 6:90:3) and precipitated by 
CH 2 Cl 2 /hexane mixture. 2-(5-Azidopentyl) -5-carboxamido- 
1 , 4-dihydro-6-methyl-4- (4-nitrophenyl) -3-{N- [ 3- (4 , 4- 
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diphenylpiperidin-l-yl) propyl] }carboxamidopyridine was 
obtained as a yellowish powder (300 mg, 58%) . M.p. 85 °C 
(dec); Calcd. for Cj^NgO^ 3/4H 2 0: C 66.5, H 6.80, N 
15.91; Found: C 66.45, H 6.63, N 16.03. 

5 

A solution of 2-(5-azidopentyl)-5-carboxamido-l,4- 
dihydro-6-methyl-4- (4-nitrophenyl) -3-{N- [ 3- (4 , 4- 
diphenylpiperidin-l-yl) propyl] }carboxamidopyridine (130 
mg, 0.20 mmol) in 5 ml of AcOEt was treated with 0.60 ml 

10 of 1M trimethylphosphine THF solution. The mixture was 
stirred at 0 °C for 1.5 hrs then 0.10 ml of water was 
added and the mixture was stirred at room temperature for 
an additional 1.5 hrs. After most volatile materials 
were removed jji vacuo , residue was dissolved into AcOEt 

15 (50 ml) , washed with 6N aqueous KOH (50 ml) and brine (50 
ml) , then dried over K 2 C0 3 . After filtration and 
evaporation of solvent, product was precipitated by 
CH 2 Cl 2 /hexane mixture. 2-(5-Aminopentyl) -5-carboxamido- 
1 , 4-dihydro-6-methyl-4- (4-nitrophenyl) -3-{N-[3- (4 ,4- 

20 diphenylpiperidin-l-yl) propyl] }carboxamidopyridine was 
obtained as a yellowish powder (110 mg, 85%). M.p. 75-78 
•C; Calcd for C^H^CV 1/2H 2 0: C 69.52, H 7.33, N 12.47; 
Found: C 69.20, H 7.37, N 12.45. 

25 EXAMPLE 170 

2-(4-Aminobutyl)-l,4-dihydro-5-methoxycarbonyl-6-aethyl- 
4- (4-nitrophenyl) -3-{N-[ 3- (4 ,4-dipheny lpiperidin-1- 
yl) propyl] }carboxamidopyridine (170). A solution of 7- 

30 azido-2-[ (4-nitrophenyl)methylene]-3-oxoheptanoicacid2- 
cyanoethyl ester (2.87 g, 7.73 mmol) and methyl 3- 
aminocrotonate (0.900 g, 7.73 mmol) in 50 ml of EtOH was 
refluxed for 48 hrs. After the EtOH was removed in 
Vacuo , the residue was dissolved in 150 ml of CHC1 3 , » 

35 washed with water (2xi00 ml) and dried over Na 2 S0 4 . After 
filtration and evaporation of solvent, the product was 
purified by chromatography (Si0 2 , CHCl 3 :MeOH=95: 5) . 2-(4- 
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Azidobutyl) -3-(2-cyanoethoxy)carbonyl-l,4-dihydro-5- 
methoxycarbonyl-6-methyl-4 - (4-nitrophenyl) pyridine was 
obtain as a yellow oil (2.43 g, 67% yield)* 

A solution of 2-(4-azidobutyl)-3-(2-cyanoethoxy)carbonyl- 
l,4-dihydro-5-methoxycarbonyl-6-methyl-4-(4- 
nitrophenyl) pyridine (1.38 g, 2.95 mmol) in 10 ml acetone 
was treated with 15 ml IN KOH solution at 0°C for 1 hr. 
The acetone was removed in vacuo and the aqueous layer 
was acidified to pH=3 by 2N hydrochloric acid, the 
resulting yellow precipitate was collected by filtration, 
washed with 10 ml of cold water and dried jji vacuo to 
yield 750 mg (61% yield) of 2-(4-azidobutyl) -1, 4-dihydro- 
5-methoxycarbonyl-6-methyl-4-(4-nitrophenyl)pyridine-3- 
carboxylic acid as a yellow powder. 

A solution of 2-(4-azidobutyl) -1, 4-dihydro-5- 
methoxycarbony l-6-methyl-4 - ( 4 -nitropheny 1 ) pyr idine-3 - 
carboxylic acid (300 mg, 0.722 mmol) , l-(3- 
20 dimethylaminopropyl)-3-ethylcarbodiimide hydrochloride ( 
277 mg, 1.45 mmol) and 4-dimethylaminopyridine (132 mg f 
1.08 mmol) in 40 ml of CH 2 C1 2 was stirred at r.t. After 
1 hr, a solution of 3-(4,4-diphenylpiperidin-l- 
yl) propylamine (213 mg, 0.72 mmol) in 5 ml of CH 2 C1 2 was 
25 added and the mixture was stirred at reflux overnight. 
The mixture was washed with water (30 ml) , saturated 
aqueous NH 4 C1 (3x30 ml), 10% KgCOj (30 ml) and brine (30 
ml) . After drying over Na 2 S0 4 and evaporation of solvent, 
. a yellowish oil was obtained which was purified by 
30 chromatography (Si0 2 , MeOH : CHC1 3 :1N NH 3 in MeOH, 6:90:3) 
and precipitated by CH 2 Cl 2 /hexane mixture. 2- (4- 
Azidobutyl) -1, 4-dihydro-5-methoxycarbonyl-6-methyl-4-(4- 
nitrophenyl ) -3-{N-[3-(4, 4-diphenylpiperidin-l- 
yl) propyl ] }carboxamidopyridine was obtained as a 
35 yellowish powder (400 mg, 82%). M.p. 66-70 °C; Calcd. 
for C 39 H 45 N 7 0 5 «1/2H 2 0: C 66.84, H 6.62, N 13.99; Found: C 
66.80, H 6.48, N 13.89 



10 
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A solution of 2- (4-azidobutyl) -1, 4-dihydro-5- 
methoxycarbonyl-6-methyl-4-(4-nitrophenyl)-3-{N-[3-(4 / 4- 
diphenylpiperidin-l-yl) propyl] }carboxamidopyridine (200 
mg, 0.29 mmol) in 5 ml of AcOEt was treated with 0.87 ml 
5 of 1M trimethylphosphine THF solution. The mixture was 
stirred at 0 °C for 1.5 hrs then 0.05 ml of water was 
added and the mixture was stirred at room temperature for 
an additional 1.5 hrs. After most volatile materials 
were removed in vacuo, residue was dissolved in 50 ml of 

10 AcOEt f washed with 6N KOH (50 ml) and brine (50 ml) , then 
dried over K 2 C0 3 . After filtration and evaporation of 
solvent, product was precipitated by CH 2 Cl 2 /hexane 
mixture. 2-(4-Aminobutyl) -1, 4-dihydro-5-methoxycarbonyl- 
6-aethyl-4- (4-nitrophenyl) -3-{N-[3- (4 , 4 - 

15 diphenylpiperidin-l-yl) propyl ] }carboxamidopyridine was 
obtained as a yellowish powder (150 mg, 78%). M.p. 89-93 
°C; Calcd for C^H^Oj* 5/4H 2 0: C 68.05, H 7.25, N 10.17; 
Found: C 68.14, H 7.08, N 10.11 

20 EXAMPLE 171 

2- (4-Aminobutyl) -5-carboxamido-6-ethyl-l, 4-dihydro-4- ( 4- 
nitrophtnyl) - 3- {N- [ 3 - (4, 4-diphenylpiperidin-l- 
yl) propyl] } earboxamidopyr idine (171). A solution of 2- 

25 (4-azidobutyl)-5-carboxamido-6-ethyl-l,4-dihydro-4-(4- 
nitrophenyl)pyridine-3-carboxylic acid (300 mg, 0.72 
mmol) , 1- (3-dimethylaminopropyl) -3-ethylcarbodiimide 
hydrochloride (276 mg, 1.44 mmol) and 4-dimethylamino- 
pyridine (88 mg, 0.72 mmol) in 50 ml of CH 2 C1 2 was stirred 

30 at r.t. After 1 hr, a solution of 3-(4,4- 
diphenylpiperidin-l-yl) propylamine (215 mg, 0.72 mmol) in 
5 ml of CH 2 C1 2 was added and the mixture was stirred at 
reflux overnight. The mixture was washed with water (30 
ml), saturated aqueous NH 4 C1 (3x30 ml), 10% Y^co z (30 ml) 

35 and brine (30 ml). After drying over Na 2 S0 4 and 
evaporation of solvent, a yellowish oil was obtained, 
which was purified by chromatography (Si0 2 , MeOH: CHC1 3 :1N 
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NH 3 in MeOH, 6:90:3) and precipitated by CH 2 Cl 2 /hexane 
mixture. 2- (4-Azidobutyl) -5-carboxamido-6-ethyl-l, 4- 
dihydro-4- (4-nitrophenyl) -3-{N- [3 - (4 , 4-diphenylpiperidin- 
1-yl ) propyl ] }carboxamidopyridine was obtained as a 
5 yellowish powder (312 mg, 63%). M.p. 85-89 °C; Calcd. 
for CgjPuNjOt: C 67.81, H 6.71, N 16.22; Found: C 67.42, H 
6.45, N 15.89 

A solution of 2-(4-azidobutyl) -5-carboxamido-6-ethyl-l,4- 

10 dihydro-4- (4-nitrophenyl) -3-{N- [3- (4 , 4-diphenylpiperidin- 
1-yl) propyl] }carboxamidopyridine (310 mg, 0.45 mmol) in 
5 ml of AcOEt was treated with 1.35 ml of 1M 
trimethylphosphine THF solution. The mixture was stirred 
at 0 °C for 1.5 hrs then 0.03 ml of water was added and 

15 the mixture was stirred at room temperature for an 
additional 1.5 hrs. After most volatile materials were 
removed In vacuo , residue was dissolved into AcOEt (50 
ml) , washed with 6N KOH (50 ml) and brine (50 ml) , then 
dried over K 2 C0 3 . After filtration and evaporation of 

20 solvent, product was precipitated by CH 2 Cl 2 /hexane 
mixture - 2 - ( 4 -Aminobuty 1 ) -5-carboxamido-6-ethy 1-1 , 4 - 
dihydro-4- (4-nitrophenyl) -3-{N-[3-(4 , 4-diphenylpiperidin- 
1-yl) propyl ) }carboxamidopyridine was obtained as a 
yellowish powder (267 mg, 89%). M.p. 85-89 °C; Calcd for 

25 Cj^gN^: C 70.46, H 7.28, N 12.64; Found: C 70.25, H 
7.62, N 12.34. 

EXAMPLE 172 

30 2- ( 4 -Aminobuty 1) -6-ethyl-i,4-dibydro-5-(N- 
methyl) carboxamido-4- (4-nitrophenyl) -3-{N-[3- (4 , 4- 
dipheny lpiper idin-l-y 1 ) propyl ] } carboxamidopyr idine ( 172 ) . 

A solution of 6-ethyl-2 , 2-dimethyl-4ff-l , 3-dioxin-4-one 
(10.0 g, 64.0 mmol) in 20 ml of xylene was bubbled with 
35 methylamine gas at 110 °C for 3 hrs. After cooling to 
room temperature, 5.3 ml of IN HC1 aqueous solution was 
added and the mixture was stirred at r.t. for 2 hrs. The 
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organic layer was separated, the water layer was 
extracted by Et 2 0 (3x30 ml) . The organic layers were 
combined and dried (Na 2 S0 4 ) . After evaporation of 
solvent, N-methyl propionylacetamide was obtained as a 
5 colorless oil (4,25 g, 51%). 

A solution of N-methyl propionylacetamide (4.25 g, 32.9 
mmol) in 30 ml xylene was bubbled with ammonia gas at 110 
°C for 2 hrs. After cooling to room temperature, the 
10 mixture was diluted with 30 ml of CHC1 3 and dried (Na 2 SOJ . 
After evaporation of solvent, N-methyl 3-amino-2- 
pentenamide was obtained as light-gray oil (4.15 g, 98). 

A solution of 7-azido-2-[ ( 4 -nitrophenyl) methylene] -3- 
15 oxoheptanoic acid 2-cyanoethyl ester (4.00 g, 10.8 mmol) 
and N-methyl 3 -amino-2 -pentenamide (1.52 g, 12.0 mmol) in 
50 ml of EtOH was refluxed for 48 hrs. After the EtOH 
was removed jln vacuo . the residue was dissolved in 150 ml 
of CHC1 3 , washed with water (2x100 ml) and dried over 
20 Na 2 S0 4 . After filtration and evaporation of solvent, 2- 
(4-azidobutyl) -3- (2-cyanoethoxy) carbonyl-6-ethyl-l, 4- 
dihydro-5- (N-methyl) carboxamido-4- (4 -nitrophenyl) pyridine 
was obtain as a brown oil (5.19 g, 99% yield). 

25 A solution of 2- (4-azidobutyl) -3- (2-cyanoethoxy) carbonyl- 
6-ethyl-l , 4 -dihydro-5- (N-methyl) carboxamido-4- (4- 
nitrophenyl) pyridine (5.19 g, 10.8 mmol) in 20 ml acetone 
was treated with 30 ml IN KOH solution at 0 °c for 1 hr. 
The acetone was removed in vacuo and the aqueous layer 

30 was washed with CHC1 3 (20 ml) and acidified to pH=3 by 2N 
hydrochloric acid, the resulting yellow precipitate was 
collected by filtration, washed with 10 ml of cold water 
and dried in vacuo to yield 3.21 g (69% yield) of 2-(4- 
azidobutyl) -6-ethyl-l, 4-dihydro-5- (N-methyl) carboxamido- 

35 4-(4-nitrophenyl)pyridine-3-carboxylic acid as a yellow 
powder . 
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A solution of 2- (4-azidobutyl)-6-ethyl-l,4-dihydro-5- (li- 
me thy 1 ) carboxamido-4- ( 4 -nitrophenyl ) pyridine-3 -car boxy lie 
acid ( 500 mg, 1.17 mmol), l-(3-dimethylaminopropyl) -3- 
ethylcarbodiimide hydrochloride (450 mg, 2.34 xnznol) and 
5 4-dimethylaminopyridine (280 mg, 2.34 mmol) in 50 ml of 
CH 2 C1 2 was stirred at room temperature. After 1 hr, a 
solution of 3?- (4 , 4-diphenylpiperidin-l-yl) propylamine 
(420 mg, 1.40 mmol) in 5 ml of CH 2 C1 2 was added and the 
mixture was stirred at reflux overnight. The mixture was 

10 washed with water (30 ml), saturated aqueous NH 4 C1 (3x30 
ml), 10% K 2 C0 3 (30 ml) and brine (30 ml). After drying 
over Na 2 S0< and evaporation of solvent, a yellowish oil 
was obtained, which was purified by chromatography (Si0 2 , 
MeOH: CHCl 3 :lN NH 3 in MeOH, 6:90:3) and precipitated by 

15 CH 2 Cl 2 /hexane mixture . 2 - ( 4 -Az idobuty 1 ) -6-ethy 1-1 , 4 - 
dihydro-5- (N-methyl) carboxamido-4- (4 -nitrophenyl) -3-{N- 
[ 3 - ( 4 , 4-diphenylpiperidin-l- 
yl) propyl ]}carboxamidopyridine was obtained as a 
yellowish powder (449 mg, 54%). M.p. 90-93 °C; Calcd. 

20 for CuHuNjOtO/^O: C 66.88, H 6.94, N 15.66; Found: C 
66.85, H 6.59, N 15.74. 

A solution of 2-(4-azidobutyl)-6-ethyl-l,4-dihydro-5-(N- 
methyl) carboxamido-4- (4 -nitrophenyl) -3- {N-[ 3- (4 , 4- 

25 diphenylpiperidin-l-yl) propyl ] }carboxamidopyridine (402 
mg, 0.57 mmol) in 5 ml of AcOEt was treated with 1.71 ml 
of 1M trimethylphosphine THF solution. The mixture was 
stirred at 0 °C for 1.5 hrs then 0.05 ml of water was 
added and the mixture was stirred at room temperature for 

30 an additional 1.5 hrs. After most volatile materials 
were removed in vacup . residue was dissolved into AcOEt 
(50 ml) , washed with 6N KOH (50 ml) and brine (50 ml) , 
then dried over l^COj. After filtration and evaporation 
of solvent, product was precipitated by CH 2 Cl 2 /hexane 

35 mixture . 2- (4-Aminobutyl) -6-ethyl-l , 4 -dihydro-5- (N- 

methyl) carboxamido-4- (4 -nitrophenyl) -3-{N- [ 3- (4 , 4- 
diphenylpiperidin-l-yl) propyl] }carboxamidopyridine was 
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obtained as a yellowish powder (350 mg, 90%) . M.p. 105- 
109 °C; Calcd for C 4Q H S0 N 6 O 4 * 1/4H 2 0: C 70.30, H 7.45, N 
12.30; Found: C 70.20, H 7.31, N 12.21. 

5 EXAMPLE 173 

6-Ethyl-l, 4 -di hydro- 2- ( 4 -me t hoxybu ty 1 ) - 5 - di- 
methyl ) carboxamido-4- ( 4-nitrophenyl) -3-{N- [3- (4,4- 
d iphenylpiper id in- l-yl) propyl] } carboxamidopyridine (173 ) . 

10 A solution of methyl 5-bromovalerate (10.0 g, 51.3 mmol) , 
NaOMe (12.3 ml of 25% solution, 53,8 mmol) in 100 ml of 
MeOH was refluxed for 5 hrs. The MeOH was removed In 
vacuo and residue was partitioned between CHC1 3 (200 ml) 
and water (50 ml) . The organic layer was separated and 

15 washed with water (100 ml). After drying (Na 2 SO A ) and 
evaporation of solvent, methyl 5-methoxyvalerate (7.33 g, 
97.8%) was obtained as a colorless oil. 

Methyl 5-methoxyvalerate (7.33 g, 50.2 mmol) and KOH 
20 (14.4 g, 0.256 mol) were dissolved into a mixture of 50 
ml of water and 150 ml of MeOH. The solution was stirred 
at 0 °C for 2 hrs then MeOH was removed in vacuo . After 
washed by CHC1 3 (50 ml), the aqueous layer was acidified 
to pH=l by 2N HC1 and extracted by Et 2 0 (2xioo ml) . 
25 Organic layers were combined, washed with water (100 ml) 
and dried over Na 2 S0<. After filtration and evaporation 
of solvent, 5-methoxyvaleric acid (5.27 g, 79.6%) was 
obtained as a colorless oil. 

30 5-Methoxyvaleric acid (5,27 g, 39.9 mmol) in 15 ml of 
toluene was treated with oxalyl chloride (12.7 g, 99.8 
mmol) . The mixture was stirred at 50 °C for 10 hrs. 
After removal of toluene in vacuo, crude 5-methoxyvaleric 
chloride was used for next reaction without further 

35 purification. 

To a solution of 2,2-dimethyl-l,3-dioxane-4,6-dione (5.77 
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g, 40.0 mmol) and 4-dimethylaminopyridine (5.86 g, 44.0 
mmol) in 100 ml of CH 2 C1 2 was added dropwise the solution 
of crude 5-methoxyvaleric chloride (6.00 g, 39.9 mmol) in 
10 ml of CH 2 C1 2 at 0 °C. The mixture was stirred at 0 °C 
for 1 hr then at room temperature for an additional 1 hr. 
The solution was washed with IN aqueous HC1 (100 ml) and 
brine (250 ml) . After dried over Na 2 S0 4 and evaporation 
of solvent, 5- (5-methoxypentanoyl) -2 , 2-dimethyl-l , 3- 
dioxane-4 , 6-dione was obtained as a light pink oil (9.20 
g, 89%). 

5- (5-Methoxypentanoyl) -2 , 2-dimethyl-l, 3-dioxane-4 , 6-dione 
was heated with 3-hydroxypropionitrile (2.79 g, 39.2 
mmol) at 80 °C until no more C0 2 was released. After 
cooling to room temperature, the mixture was diluted with 
50 ml of 2-propanol and 4-nitrobenzaldehyde (5.40 g, 35.6 
mmol), piperidine (150 mg, 1.78 mmol) and acetic acid 
(110 mg, 1.78 mmol) was added, the mixture was stirred at 
room temperature for 48 hrs. After evaporation of 
solvent, the product was purified by chromatography (Si0 2 , 
MeOH:CHCl 2 =5:95) . 7-Methoxy-2-[ ( 4 -nitrophenyl) methylene]- 
3-oxoheptanoic acid 2-cyanoethyl ester was obtained as a 
pale-yellow oil (7.75 g, 60% yield). 

A solution of 7-methoxy-2-[ (4-nitrophenyl)methylene]-3- 
oxoheptanoic acid 2-cyanoethyl ester (3.87 g, 10.8 mmol) 
and N-methyl 3-amino-2-pentenamide (1.52 g, 11.9 mmol) in 
40 ml of EtOH was refluxed for 48 hrs. After the EtOH 
was removed in vacuo , the residue was dissolved in 150 ml 
of CHC1 3 , washed with water (2x100 ml) and dried over 
Na 2 S0 4 . After filtration and evaporation of solvent, the 
product was purified by chromatography (Si0 2 , 
CHCl 3 :MeOH=5:95) . 3-(2-Cyanoethoxy)carbonyl-6-ethyl-l,4- 
dihydro-2- ( 4 -methoxybuty 1 ) -5- (N-methyl) carboxamido-4- ( 4- 
nitrophenyl) pyridine was obtain as a yellow oil ( 3.60 g, 
71% yield) . 
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A solution of 3-(2-cyanoethoxy)carbonyl-6-ethyl-l,4- 
dihydro-2- (4-methoxybutyl) -5- (N-methyl) carboxamido-4- (4- 
nitrophenyl) pyridine (3.60 g, 7.65 mmol) in 15 ml of 
acetone was treated with 20 ml of IN aqueous KOH solution 
5 at 0°C for 1 hr. The acetone was removed in. vacuo and the 
aqueous layer was acidified to pH=3 by 2N hydrochloric 
acid, the resulting yellow precipitate was collected by 
filtration, washed with 10 ml of cold water and dried in 
vacuo to yield 1.99 g (63% yield) of 6-ethyl-l,4-dihydro- 
10 2- (4-methoxybutyl) -5- (N-methyl) carboxamido-4- (4- 
nitrophenyl)pyridine-3-carboxylic acid as a yellow 
powder . 

A solution of 6-ethyl-i,4-dihydro-2-(4-methoxybutyl)-5- 
15 (N-methyl) carboxamido-4- (4-nitrophenyl) pyridine-3- 
carboxylic acid (626 mg, 1.50 mmol), l-(3- 
dimethylaminopropyl)-3-ethylcarbodiimide hydrochloride 
(575 mg, 3.00 mmol) and 4-dimethylaminopyridine (367 mg, 
3.00 mmol) in 60 ml of CH 2 C1 2 was stirred at room 
20 temperature. After l hr, a solution of 3- (4, 4- 
diphenylpiperidin-i-yl) propylamine (530 mg, 1.80 mmol) in 
10 ml of CH 2 C1 2 was added and the mixture was stirred at 
reflux overnight. The mixture was washed with water (30 
ml), saturated NH 4 C1 (3x30 ml), 30% K 2 C0 3 (30 ml) and brine 
25 (30 ml) . After dried over Na 2 S0 4 and evaporation of 
solvent, a yellowish oil was obtained, which was purified 
by chromatography (Si0 2 , MeOH: CHC1 3 :1N NH, in MeOH, 
6:90:3) and precipitated by CH 2 Cl 2 /hexane mixture. 6- 

Ethyl-i,4-dihydro-2-(4-methoxybutyl)-5-(N- 
30 methyl ) carboxamido-4- (4-nitrophenyl) -3-{N-[3-(4,4- 
diphenylpiperidin-l-yl) propyl] }carboxamidopyridine was 
obtained as a yellowish powder (530 mg, 51%) . M.p. 98-102 
•C; Calcd. for C^H^N^. H 2 0 : C 69.17, H 7.50, N 9.84; 
Found: C 69.10, H 7.43, N 9.89. 

35 

EXAMPLE 174 
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6-Ethyl-l, 4-dihydro-2- (4-methoxybutyl) -3-{N-[3- (4- 
methoxycarbonyl-4-phenylpiperidin-i- 
y 1 ) propyl ] > carboxamido-5- (N-methy 1 ) carboxamido-4 - (4- 
nitrophenyl) pyridine (174). A solution of 6-ethyl-l,4- 
5 dihydro-2-(4-methoxybutyl) -5- ( N-methy 1) carboxamido-4- (4- 
nitrophenyl)pyridine-3-carboxylic acid (626 mg, 1.50 
mmol) , l- (3-dimethylaminopropyl) -3-ethylcarbodiimide 
hydrochloride (575 mg, 3.00 mmol) and 4- 
dimethylaminopyridine (367 mg, 3.00 mmol) in 60 ml of 

10 CH 2 C1 2 was stirred at room temperature. After 1 hr, a 
solution of 3- (4-methoxycarbonyl-4-phenylpiperidin-l- 
yl) propylamine (497 mg, 1.80 mmol) in 10 ml of CH 2 C1 2 was 
added and the mixture was stirred at reflux overnight. 
The mixture was washed with water (30 ml) , saturated 

15 aqueous NH 4 C1 (3x30 ml), 10% K 2 C0 3 ( 30 ml) and brine (30 
ml) . After dried over Na 2 S0 4 and evaporation of solvent, 
a yellowish oil was obtained, which was purified by 
chromatography (Si0 2 , MeOH: CHC1 3 :1N NH 3 in MeOH, 6:90:3) 
and precipitated by CH 2 Cl 2 /hexane mixture. The title 

20 compound was obtained as a yellowish powder (512 mg, 
51%). M.p. 71-74 °C; Calcd. for C^I^N,^: C 65.75, H 7.31, 
N 10.36; Found: C 65,47, H 7.37, N 10.22. 

EXAMPLE 175 

5-Carboxamido-6-ethyl-l, 4-dibydro-2- (4-methoxybutyl) -4- 
(4-nitrophenyl)-3-{N-t3-(4 # 4-diphenylpiperidin-l-yl)prop- 
yl]}carboxaaidopyridine (175). A solution of 7-methoxy- 
2-[ ( 4 -nitrophenyl) methylene ]-3-oxoheptanoic acid 2- 
30 cyanoethyl ester (3.87 g, 10.8 mmol) and 3-amino-2- 
pentenamide (1.36 g, 11.9 mmol) in 40 ml of EtOH was 
refluxed for 48 hrs. After the EtOH was removed in 
vacuo . the residue was dissolved in 150 ml of CHC1 3 , 
✓ washed with water (2xioo ml) and dried over Na 2 S0 4 . After 

35 filtration and evaporation of solvent, 5-carboxamido-3- 
(2-cyanoethoxy) carbonyl-6-ethyl-l , 4-dihydro-2- (4- 
methoxybutyl) -4- (4 -nitrophenyl) pyridine was obtained as 
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a yellow oil (4.00 g, 81% yield). 

A solution of 5-carboxamido-3-(2-cyanoethoxy)carbonyl-6- 
ethyl-l ; 4-dihydro-2- (4-oethoxybutyl) -4 - (4- 
5 nitrophenyl) pyridine (4.00 g, 8.76 mmol) in 15 ml of 
acetone was treated with 25 ml IN aqueous KOH solution at 
0°C for 1 hr. The acetone was removed ia vacuo and the 
aqueous layer was washed with CHC1 3 (15 ml) then acidified 
to pH«3 by 2N hydrochloric acid, the resulting yellow 
10 precipitate was collected by filtration, washed with 10 
ml of cold water and dried is vacuo to yield 1.69 g (48% 
yield) of 5-carboxamido-6-ethyl-l , 4-dihydro-2- (4- 
methoxybutyl) -4- (4 -nitrophenyl) pyridine-3-carboxylic acid 
as a yellow powder. 

15 

A solution of 5-carboxamido-6-ethyl-l , 4-dihydro-2- (4- 
methoxybutyl) -4- (4 -nitrophenyl) pyridine-3-carboxylic acid 
(200 mg, 0.50 mmol), l- (3-dimethylaminopropyl) -3- 
ethylcarbodiimide hydrochloride (192 mg, 1.00 mmol) and 

20 4-dimethylaminopyridine (122 mg, 1.00 mmol) in 40 ml of 
CH 2 C1 2 was stirred at room temperature. After 1 hr, a 
solution of 3- (4 ,4-diphenylpiperidin-l-yl) propylamine 
(295 mg, 1.00 mmol) in 5 ml of CH 2 C1 2 was added and the 
mixture was stirred at reflux overnight. The mixture was 

25 washed with water (20 ml), saturated aqueous NH 4 C1 (3x20 
ml), 10% K 2 C0 3 (20 ml) and brine (20 ml). After dried 
over Na 2 SO< and evaporation of solvent, a yellowish oil 
was obtained, which was purified by chromatography (Si0 2 , 
MeOH: CHC1 3 :1N NH 3 in MeOH, 6:90:3) and precipitated by 

30 CH 2 Cl 2 /hexane mixture. 5-Carboxamido-6-ethy 1-1,4 -dihydro- 
2- (4 -methoxybutyl) -4- (4 -nitrophenyl) -3-{N-[3-(4 ,4- 
diphenylpiperidin-l-yl) propyl] }carboxamidopyridine was 
obtained as a yellowish powder (188 mg, 50%). M.p. 80-84 
°C? Calcd. for C 40 H 49 N 5 O 5 «l/2H 2 O: C 69.94, H 7.32, N 10.17; 

35 Found: C 69.56, H 7.03, N 10.19. 

EXAMPLE 176 
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5-Ace ty 1 -2 - ( 4 -aminobuty 1 ) -1, 4 -dihydro-6-methyl-4 - ( 4 - 
nitrophonyl) -3-{N-[3 - (4, 4-diphenylpiperidin-i- 
yl) propyl ]} car boxami dopy ri dine (176). A solution of 7- 
az ido-2 - [ ( 4 -ni tr opheny 1 ) methylene ] -3 -oxoheptanoic acid 2 - 
5 cyanoethyl ester (1.12 g, 3.00 mmol) and 4-amino-3- 
penten-2-one (330 mg, 3.30 mmol) in 20 ml of EtOH was 
refluxed for 48 hrs. After the EtOH was removed in 
ygcuo, the residue was dissolved in 150 ml of CHC1 3 , 
washed with water (2xioo ml) and dried over Na 2 SO<. After 
10 filtration and evaporation of solvent, the product was 
purified by chromatography (Si0 2 , CHCl 5 :Me0H= 5:95). 5- 
Acetyl-2- (4-azidobutyl) -3- (2-cyanoethoxy) carbonyl-i, 4- 
dihydro-6-methyl-4-(4-nitrophenyl) pyridine was obtain as 
a yellow oil ( 1.05 g, 77% yield). 

15 

A solution of 5-acetyl-2- (4-azidobutyl) -3- (2- 
cyanoethoxy) carbonyl-i , 4-dihydro-6-methyl-4- (4- 
nitrophenyl) pyridine (1.05 g, 2.32 mmol) in 10 ml of 
acetone was treated with 20 ml of IN aqueous KOH solution 

20 at 0°C for 1 hr. The acetone was removed in vacuo and the 
aqueous layer was acidified to pH=3 by 2N hydrochloric 
acid, the resulting yellow precipitate was collected by 
filtration, washed with 10 ml of cold water and dried An 
vacua to yield 0.60 g (60% yield) of 5-acetyl-2-(4- 

25 azidobutyl)-i,4-dihydro-6-methyl-4-(4- 
nitrophenyl)pyridine-3-carboxylic acid as a yellow 
powder. 

A solution of 5-acetyl-2- (4-azidobutyl) -l,4-dihydro-6- 
30 methyl-4-(4-nitrophenyl)pyridine-3-carboxylic acid (200 
mg, 0.50 mmol), 1- (3-dimethylaminopropyl) -3- 
ethylcarbodiimide hydrochloride (192 mg, l.oo mmol) and 
4-dimethylaminopyridine (122 mg, 1.00 mmol) in 40 ml of 
CH 2 C1 2 was stirred at room temperature. After 1 hr, a 
35 solution of 3-(4,4-diphenylpiperidin-l-yl)propylamine 
(162 mg, 0.55 mmol) in 5 ml of CI^C^ was added and the 
mixture was stirred at reflux overnight. The mixture was 
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washed with water (20 ml) , saturated aqueous NH<C1 (3x20 
ml) , 10% K 2 C0 3 (20 ml) and brine (20 ml) . After dried 
over Na 2 S0 4 and evaporation of solvent, a yellowish oil 
was obtained, which was purified by chromatography (Si0 2 , 
5 MeOH: CHC1 3 :1N NH 3 in Me OH, 6:90:3) and precipitated by 
CHjClj/hexane mixture. 5-Acetyl-2-(4-azidobutyl) -1,4- 
dihydro-6-methyl-4- (4-nitrophenyl) -3- {N- [3- (4 , 4- 
diphenylpiperidin-l-yl) propyl] }carboxamidopyridine was 
obtained as a yellowish powder (126 mg, 37%). 

10 

A solution of 5-acetyl-2-(4-azidobutyl)-l,4-dihydro-6- 
methyl -4- (4-nitrophenyl) -3-{N-[ 3- (4, 4-dipheny lpiperidin- 
l-yl) propyl J }carboxamidopyridine (126 mg, 0.19 mmol) in 
5 ml of AcOEt was treated with 0.57 ml of 1M 
15 trimethylphosphine THF solution. The mixture was stirred 
at 0 »C for 1.5 hrs then 0.02 ml of water was added and 
the mixture was stirred at room temperature for an 
additional 1.5 hrs. After most volatile materials were 
removed in vacuo, residue was dissolved into 50 ml of 
20 AcOEt, washed with 6N aqueous KOH (50 ml) and brine (50 
ml), then dried over KjCOj. After filtration and 
evaporation of solvent, product was precipitated by 
CH 2 Cl 2 /hexane mixture. 5-Acetyl-2-(4-aminobutyl)-i,4- 
dihydro-6-methyl-4- (4-nitrophenyl ) -3-{N-[ 3- (4 ,4- 
25 diphenylpiperidin-l-yl) propyl] }carboxamidopyridine was 
obtained as a yellowish powder (112 mg, 90%). M.p. 76-79 
•C; Calcd for C^NjO^ 3/4H 2 0: C 70.62, H 7.37, N 10.56; 
Found: C 70.56, H 6.96, N 10.40. 

30 EXAMPLE 177 

2- ( 4 -Aminobut y 1 ) -5 -carboxamido-1 , 4 -d i hydro- 3 - {N- [3 - < 4 - 

methoxycarbonyl-4-phenylpiperidin-i- 
yl ) propyl] >carboxamido-6-methyl-4- (4-nitrophenyl) pyridine 
35 (177). A solution of 2-(4-azidobutyl)-5-carboxamido-i,4- 
dihydro-6-methy 1 -4 - ( 4 -nitrophenyl ) pyr idine-3-carboxy lie 
acid (416 mg, 1.04 mmol), l-(3-dimethylaminopropyl) -3- 
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ethylcarbodiimide hydrochloride (399 mg, 2.08 mmol) and 

4- dimethylaminopyridine (177 mg, 1.04 mmol) in 50 ml of 
CH 2 C1 2 was stirred at room temperature. After 1 hr, a 
solution of 3- (4-methoxycarbonyl-4-phenylpiperidin-l- 

5 yl) propylamine (254 mg, 1.04 mmol) in 5 ml of CH 2 C1 2 was 
added and the mixture was stirred at reflux overnight. 
The mixture was washed with water (20 ml) , saturated 
aqueous NH 4 C1 (3x20 ml) , 10% K 2 C0 3 (20 ml) and brine (20 
ml) . After dried over Na 2 S0 4 and evaporation of solvent, 
10 a yellowish oil was obtained, which was purified by 
chromatography (Si0 2 , MeOH: CHC1 3 :1N NH 3 in MeOH, 6:90:3) 
and precipitated by CHjClj/EtjO mixture. 2-(4-Azidobutyl)- 

5- carboxamido-l , 4 -dihydro-3- {N- [ 3- (4-methoxycarbonyl-4- 
phenylpiperidin-l-yl) propyl] }carboxamido-6-methyl-4- (4- 

15 nitrophenyl) pyridine was obtained as a yellowish powder 
(340 mg, 52%). M.p. 78-81 °C; Calcd. for 

C 3A H 42 N 8 0 6 »l/2Et 2 0: C 62.14, H 6.81, N 16.10; Found: C 
62.42, H 6.33, N 15.85. 

20 A solution of 2- (4 -azidobutyl) -5-carboxamido-l , 4 -dihydro- 
3-{N- t 3- (4-methoxycarbonyl-4-phenylpiperidin-l- 
y 1 ) propyl ] } carboxamido-6-methyl-4- (4 -nitrophenyl) pyridine 
(150 mg, 0.23 mmol) in 5 ml of AcOEt was treated with 
0.72 ml of 1M trimethylphosphine THF solution. The 

25 mixture was stirred at 0 °C for 1.5 hrs then 0.02 ml of 
water was added and the mixture was stirred at room 
temperature for an additional 1.5 hrs. After most 
volatile materials were removed in vacuo , residue was 
dissolved into 50 ml of AcOEt, washed with 6N KOH (50 ml) 

30 and brine (50 ml), then dried over K 2 C0 Z . After 
filtration and evaporation of solvent, product was 
precipitated by CH 2 Cl 2 /hexane mixture. 2-(4-Aminobutyl) - 
5-carboxamido-l , 4 -d ihydro-3 - {N- [ 3 - ( 4 -methoxycar bony 1-4 - 
pheny lp iper id i n- 1 -y 1 ) propyl ] } carboxamido-6-methy 1-4 - ( 4 - 

35 nitrophenyl) pyridine was obtained as a yellowish powder 
(110 mg, 76%). M.p. 81-84 °C; Calcd for C 34 H 44 N 6 0 6 : C 64.54, 
H 7.01, N 13.28; Found: C 64.29, H 6.87, N 13.22. 
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EXAMPLE 178 

5-Acetyl-2- (4-aminobutyl) -l f 4-dihydro-3-{N-t3- (4- 
methoxycarbonyl-4-phenylpiperidin-i- 
5 y 1 ) propyl ] } carboxamido-6 -methyl -4 - ( 4 -ni tropbeny 1 ) pyridine 
(178). A solution of 5-acetyl-2-(4-azidobutyl) -1,4- 
dihydro-6-methyl-4- (4-nitrophenyl)pyridine-3-carboxylic 
acid (200 mg, 0.50 mmol) , l-(3-dimethylaminopropyl) -3- 
ethylcarbodiimide hydrochloride (192 mg, 1.00 mmol) and 

10 4-dimethylaminopyridine (122 mg, 1.00 mmol) in 40 ml of 
CHgCl; was stirred at room temperature. After 1 hr, a 
solution of 3- (4-methoxycarbonyl-4-phenylpiperidin-l- 
yl) propylamine (152 mg, 0.55 mmol) in 5 ml of CH 2 C1 2 was 
added and the mixture was stirred at reflux overnight. 

15 The mixture was washed with water (20 ml) , saturated 
aqueous NH 4 C1 (3x20 ml) , 10% K 2 C0 3 (20 ml) and brine (20 
ml) . After dried over Na 2 S0 4 and evaporation of solvent, 
a yellowish oil was obtained, which was purified by 
chromatography (Si0 2 , MeOH: CHC1 3 :1N NH 3 in MeOH, 6:90:3) 

20 and precipitated by CH 2 Cl 2 /hexane mixture. 

A solution of 5-acetyl-2-(4-azidobutyl)-l,4-dihydro-3-{N- 
[3-(4-methoxycarbonyl-4-phenylpiperidin-i- 
yl ) propyl ] } carboxamido-6-methyl-4- (4 -nitrophenyl) pyridine 

25 (118 mg, 0.18 mmol) in 5 ml of AcOEt was treated with 
0.54 ml of 1M trimethylphosphine THF solution. The 
mixture was stirred at 0 °C for 1.5 hrs then 0.02 ml of 
water was added and the mixture was stirred at room 
temperature for an additional 1.5 hrs. After most 

30 volatile materials were removed in vacuo, residue was 
dissolved into 50 ml of AcOEt, washed vith 6N KOH (50 ml) 
and brine (50 ml), then dried over I^COj. After 
filtration and evaporation of solvent, product was 
precipitated by CH 2 Cl 2 /hexane mixture. 5-Acetyl-2-(4- 

3 5 aminobuty 1 ) -1 , 4 -dihydro-3 - {N- [ 3 - ( 4 -methoxycarbony 1 -4 - 
phenylpiperidin-l-yl) propyl] }carboxamido-6-methyl-4-(4- 
nitrophenyl) pyridine was obtained as a yellowish powder 
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(98 mg, 86%). M.p. 62-65 °C; Calcd for C3 5 H 45 N 5 0 6 : C 66.54, 
H 7.18, N 11.09; Found: C 66.34, H 7.40, N 10.87. 

EXAMPLE 179 

5 

4-Methoxycarbonyl-4-phenylpiperidine. To a stirred 
solution of H 2 S0 A (16 mL) in MeOH (400 mL) , 4-phenyl-4- 
piperidinecarboxylic acid 4-methylbenzenesulfonate (37.7 
g, 0.1 mole) was added and the mixture was stirred and 

10 refluxed for 8 hours. Excess methanol was evaporated at 
reduced pressure and the residue was poured into a 
mixture of ice and 6N NaOH. The pH was adjusted to 10-11 
by adding more 6N NaOH and extracted with CH 2 C1 2 (3 X 150 
mL) • The combined CH 2 C1 2 extracts were dried (MgS0 4 ) and 

15 the solvent evaporated to leave the desired product as a 
viscous oil. The ^-NMR showed it to be pure (20.2 g, 
92%) and was used without any further purification. 

3- (4-Methoxycarbonyl-4-phenylpiperidin-l- 
20 yl) propylamine. A mixture of 

4- methoxycarbonyl-4-phenylpiperidine (8.5 g, 0.039 mol) , 
3-bromopropylamine hydrobromide (12.7 g, 0.058 mol), 
potassium carbonate (13.475 g, 0.0957 mole), and KI (3.24 
g, 0.0195 mol) in 1,4-dioxane (200 mL) was stirred and 

25 refluxed for 24 hours. Dioxane was evaporated at reduced 
pressure, the residue was treated with ice-cold 6N NaOH 
(400 mL) and extracted with CH 2 C1 2 (4 X 120 mL) . Solvent 
was evaporated from the combined dried (I^COj) extracts 
and the residue was purified by column chromatography on 

30 silica gel using CHCl 3 /MeOH/2M NH 3 in MeOH (20:2:1) as the 
eluent to afford the product as a viscous oil (7.8 g, 
72%). 

* 2,6-Diethyl-l,4-dihydro-3-{N-[3- 
35 (4-methoxycarbonyl-4-phenyl- 
piperidin-l-yl) propyl] } carboxamido-5- (N-methyl) carboxam- 
ido-4- (4-nitrophenyl) pyridine (179). A mixture of 
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2 6 - d i 

ethyl -l , 4-dihydro-5- (N-methyl) carboxamido-4- (4-nitrophe 
nyl)pyridine-3-carboxylic acid (0.15 g, 0.417 mmol) , l- 
( 3 -dimethy laminopropy 1 ) -3 -ethy lcarbodi imide hydrochloride 
5 (0.12 g, 0.626 mmol), 4- (N,N-dimethylamino) pyridine 
(0.056 g , 0.459 mmol), and 

3 - ( 4 -methoxy carbony 1-4 -phenylpiper idin-l-yl ) propylamine 
(0.1268 g, 0.459 mmol) in CH 2 C1 2 (20 mL) was stirred and 
refluxed for 6 hours. The mixture was cooled to room 

10 temperature, diluted to 150 mL with CH 2 C1 2 , washed with 
saturated NH 4 C1 solution (3 X 40 mL) , and dried (MgS0 4 ) . 
Solvent was evaporated from the CH 2 C1 2 solution and the 
product was purified by flash column chromatography on 
silica gel using CHCl 3 /MeOH/2M NH 3 in MeOH (90:8:5) as the 

15 eluent to afford the product as a yellow powder (0.118 g, 
46%); mp 86-87 °C. Anal. Calcd for C^H^O^O.S H 2 0: C, 
64.60; H, 7.11; N, 11.08. Pound: C, 64.63; H, 6.90; N, 
10.98. 

20 EXAMPLE 180 

2, 6-Dietnyl-i, 4-dihydro-S- (N-ethyl) carboxamido-3 - (K- [ 3- 
<4-methoxycarbonyl-4-phenylpiperidin-i-yi) propyl] >carbo 
xaaido-4-(4-nitrophenyl)pyrldine (180) . a mixture of 
25 2 , 6-d ie thy 1-1, 4 -dihydro-5- (N-ethyl) carboxam- 
ido-4- (4-nitrophenyl)pyridine-3-carboxylic acid (0.1557 
g, 0.417 mmol), l-(3-dimethylaminopropyl)-3- 
ethy lcarbodi imide hydrochloride (0.12 g, 0.626 mmol), 4- 
(N,N-dimethylamino) pyridine (0.056 g, 0.459 mmol), and 

30 3- (4-methoxycarbonyl-4-phenylpiperidin-i-yl) P ropylamine 
(0.1268 g, 0.459 mmol) in CH 2 C1 2 (20 mL) was stirred and 
refluxed for 6 hours. The mixture was cooled to room 
temperature, diluted to 150 mL with CH 2 C1 2 , washed with 
saturated NH 4 C1 solution (3 X 40 mL) , and dried (MgSOJ . 

35 Solvent was evaporated from the CH 2 C1 2 solution and the 
product was purified by flash column chromatography on 
silica gel using CHCl 3 /MeOH/2M NH 3 in MeOH (90:8:5) as the 
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eluent to afford the product as a yellow powder (0.115 g, 
43.7%); mp 217°C(d). Anal. Calcd for C^H^O^ 0. 1 CHC1 3 : 
C, 65.49; H, 7.06; N, 10.88. Found: C, 65.23; H, 6.81; 
N, 10.65. 

5 

EXAMPLE 181 

4-Ethoxycarbonyl-4-phenylpiperidine. To a stirred 
solution of H 2 S0 4 (1.62 g, 16.56 mmol) in EtOH (200 mL) , 
10 4-phenyl-4-piperidinecarboxylic acid 4- 
methylbenzenesulfonate (25 g, 66.23 mmol) was added and 
the mixture was stirred and refluxed for 12 h. Excess 
ethanol was evaporated at reduced pressure and the 
residue was poured into a mixture of ice and 6N NaOH. 
15 The pH was adjusted to 10-11 by adding more 6N NaOH and 
extracted with CH 2 C1 2 (3 X 100 mL) . The combined CH 2 C1 2 
v extracts were dried (MgSO<) and the solvent evaporated to 

leave the desired product as a colorless viscous oil, the 
'H-NMR showed it to be pure (14.68 g, 95%) and was used 
20 without any further purification. 

3-(4-Ethoxycarbonyl-4-phenylpiperidin-l-yl)propylamine.A 

mixture of 4-ethoxycarbonyl-4-phenylpiperidine (30.5 g, 
0.131 mol) , 3-bromopropylamine hydrobromide (42-93 g, 

25 0.196 mol), potassium carbonate (36.14 g, 0.241 mole), 
and KI (10.8 g, 0.065 mol) in 1,4-dioxane (500 mL) was 
stirred and refluxed for 24 hours. Dioxane was 
evaporated at reduced pressure, the residue was treated 
with ice-cold 6N NaOH (400 mL) and extracted with CH 2 C1 2 

30 (4 X 120 mL) . Solvent was evaporated from the combined 
dried (K 2 C0 3 ) CH 2 C1 2 extracts and the residue was purified 
by column chromatography on silica gel using CHCl 3 /MeOH/2M 
NH 3 in MeOH (20: 2:1). as the eluent to afford the product 
* as a viscous oil (24.2 g, 83.3%). 

35 



2 , 6-Dietbyl-l, 4-dihydro-3-{N-[3- ( 4 -e thoxy carbony 1-4 -phen- 
Y 1 P i P 
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eridin-i-yl ) propyl] }carboxamido-5- (N-methyl) carboxamido 
-4- (4-nitrophenyl) pyridine (181) . A mixture of 
2 , 6-diethyl-l , 4-dihydro-5- (N-meth- 
yl) carboxamido-4-( 4-nitrophenyl )pyridine-3-carboxy lie 
5 acid (0.15 g, 0.417 mmol) , l-(3-dimethylaminopropyl)-3- 
ethylcarbodiimide hydrochloride (0.12 g, 0.626 mmol) , 4- 
(N,N-dimethylamino) pyridine (0.056 g, 0.459 mmol), and 
3- (4-ethoxycarbonyl-4-phenylpiperidin-l-yl) propylamine 
(0.1333 g, 0.459 mmol) in CH 2 C1 2 (20 mL) was stirred and 

10 refluxed for 6 hours. The mixture was cooled to room 
temperature, diluted to 150 mL with CH 2 C1 2 , washed with 
saturated NH 4 C1 solution (3 X 40 mL) , and dried (MgS0<) . 
Solvent was evaporated from the CH 2 C1 2 solution and the 
product was purified by flash column chromatography on 

15 silica gel using CHCl 3 /MeOH/2M NH 3 in MeOH (90:8:5) as the 
eluent to afford the product as a yellow powder (0.090 g, 
34.2%); mp 95-97 °C. Anal. Calcd for C3 5 H 45 N 5 0 6 . 0. 8 CH 3 0H: 
C, 65.41; H, 7.39; N, 10.65. Found: C, 65.65; H, 7.11; 
N, 10.35. 

20 

EXAMPLE 182 

2 , 6-Diethyl-i, 4-dihydro-3-{N- [3- (4-ethoxycarbonyl- 

-4-phenylpiperidin-l-yl)propyl])carboxamido-5-(H-eth- 
25 yl) carboxamido-4 ( 4 -nitrophenyl) pyridine (182). A 

mixture of 2 , 6-diethyl-l , 4-dihydro-5- 
(N-ethy 1) carboxamido-4- (4 -nitrophenyl ) pyridine-3- 
carboxylic acid (0.1557 g, 0.417 mmol), l-(3- 
dimethylaminopropyl)-3-ethylcarbodiimide hydrochloride 

30 (0.12 g, 0.626 mmol), 4- (N,N-dimethylamino) pyridine 
(0.056 g, 0.459 mmol), and 3-(4-ethoxycarbonyl-4phenyl- 
piperidin-l-yl) propylamine (0.1333 g, 0.459 mmol) in 
CH 2 C1 2 (20 mL) was stirred and refluxed for 6 hours. The 
mixture was cooled to room temperature, diluted to 150 mL 

35 with CH 2 C1 2 , washed with saturated NH A C1 solution (3 X 40 
mL) , and dried (MgSOJ . Solvent was evaporated from the 
CH 2 C1 2 solution and the product was purified by flash 
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column chromatography on silica gel using CHCl 3 /MeOH/2M 
NHj in MeOH (90:8:5) as the eluent to afford the product 
as a yellow powder (0.115 g, 43%); mp 103-104 °C. Anal. 
Calcd for C^H^C^. 1.0 H 2 0: C, 65.14; H, 7.44; N, 10.55. 
5 Found: C, 65.02; H, 7.25; N, 10.42. 

EXAMPLE 183 

2 - [ ( 2 -Azidoethoxy ) methyl ] -5 -carboxamido-1 , 4 -dihydro-3 - { 
10 H - £ 3 

( 4 -me thoxycarbony 1-4 -pheny lpiperidin-1-yl) propy 1 ] } carbox- 
amido-6-methyl-4-(4-nitrophenyl) pyridine (183) . A 

mixture of 2 - [(2-azidoethoxy) methyl ] - 
5-carboxamido-l, 4-dihydro-6-methyl-4- (4-nitrophen- 

15 yl)pyridine-3-carboxylic acid (0.15 g, 0.373 mmol), DCC 
(0.1539 g, 0.746 mmol), 4- (N,N-dimethylamino) pyridine 
(0.050 g, 0.410 mmol), and 
3 - ( 4 -methoxycar bony 1 -4 -pheny lpiper idin-1 -y 1 ) propylamine 
(0.1237 g, 0.447 mmol) in CH 2 C1 2 (20 mL) was stirred and 

20 refluxed for 6 h. The mixture was cooled to room 
temperature, diluted to 150 mL with CH 2 C1 2 , washed with 
saturated NH A C1 solution (3 X 40 mL) , and dried (MgSO A ) . 
Solvent was evaporated from the CH 2 C1 2 solution and the 
product was purified by flash column chromatography on 

25 silica gel using CHCl 3 /MeOH/2M NH 3 in MeOH (100:3:1.5) as 
the eluent to afford the product as a yellow powder 
(0.208 g, 84.5%); mp 71-72 °C. Anal. Calcd for 
Cj3.H 40 N a O 7 .1.2 H 2 0: C, 58.09; H f 6.26; N, 16.42. Found: C, 
58.31; H, 6.25; N, 16.16. 

30 

EXAMPLE 184 

2 - [ ( 2 - A z idoe t boxy ) methyl ] -5-carboxamido-l , 4 -dihydro-3 - {N- 

[ 3 - ( 4 - ( 4 -methoxypheny 1 ) -4 -pheny lpiper id in-l-y 1 ) prop- 

» 

35 y 1 ] } carboxamido-6 -me thy 1-4 - ( 4 -nitr ©phenyl ) pyridine ( 184 ) • 

A mixture of 2- [ (2-azidoethoxy) methyl] -5-carboxam- 
ido-l , 4-dihydro-6-methyl4-(4-nitrophenyl)pyridine-3- 
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carboxylic acid (0.15 g, 0.373 mmol), DCC (0.1539 g, 
0.746 mmol), 4- (N,N-dimethylamino) pyridine (0.050 g, 
0.410 mmol), and 3 - { 4 - ( 4 - 
methoxyphenyl) -4-phenylpiperidin-lyl}propylamine (0. 1452 
5 g, 0.448 nmol) in CH 2 C1 2 (20 mL) was stirred and refluxed 
for 6 hours. The mixture was cooled to room temperature, 
diluted to 150 mL with CH 2 C1 2 , washed with saturated NH<C1 
solution (3 X 40 mL) , and dried (MgS0 4 ) . Solvent was 
evaporated from the CH 2 C1 2 solution and the product was 
10 purified by flash column chromatography on silica gel 
using CHCl 3 /MeOH/2M NH 3 in MeOH (100:3:1.5) as the eluent 
to afford the product as a yellow powder (0.214 g, 81%); 
mp 105-107 °C. Anal. Calcd for C^ M N s O 6 .0.62 CHC1 3 : C, 
59.26; H, 5.74; N, 14.31. Found: C, 59.21; H, 5.93; N, 
15 14.31. 

EXAMPLE 185 

2 - [ ( 2 -Aainoe t hoxy ) methyl ] -5 -carboxamido-i , 4 -dihydro-3 - { 

20 N - [ 3 - 

( 4-methoxycarbonyl-4-phenylpiperidin-l-yl) propyl] } car box - 
aaido-6-methyl-4-(4-nitrophenyl)pyridine (185). To a 
stirred solution of 2-[ (2-azidoethoxy) methyl ] -5-carboxam- 
ido-i, 4-dihydro-3-{N-[3- 

25 (4-methoxycarbonyl-4-phenylpiperidinl-yl) prop- 
yl] }carboxamido-6-methyl-4-(4-nitrophenyl)pyridine (0. 165 
g, 0.249 mmol) in EtOAc (5 mL) at 0 °C a solution of 
trimethylphosphine in THE (l M, 0.62 mL, 0.62 mmol) was 
added and stirred for 10 minutes. Water (0.022 mL, 1.249 

30 mmol) was added and the mixture was allowed to warm to 
room temperature. After 3 hours, solvents were 
evaporated and the residue was purified by column 
chromatography on silica gel using CHCl 3 /MeOH/2M NH 3 in 
MeOH (10:2:1) as the eluent to afford the product as a 

35 yellow powder (0.075 g, 53%); mp 121-122 °C. Anal. Calcd 
for C„H 42 N 6 O 7 .0.66 CHC1 3 .0.66 1^0: C, 55.73; H, 6.11; N, 
11.59. Found: C, 55.44; H, 6.31; N, 11.88. 
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EXAMPLE 186 

2-[ (2-Aminoethoxy) methyl] -5-carboxamido-i, 4-dihydro-3-{ 
N-[3- (4- (4 -me t hoxypheny 1 ) -4 -pheny lpiper idin- 1-y 1 ) prop- 
5 yl]}carboxamido-6-methyl-4-(4-nitrophenyl)pyridine (186). 

To a stirred solution of 
2 - [ ( 2 -az idoethoxy ) methyl ] -5-carboxamido-l , 4-dihy- 
dro-3-{N- [3- (4- (4-methoxyphenyl) -4-phenylpiperid- 
in-l-yl) propyl] }carboxamido-6-methyl-4-(4-nitrophen- 

10 yl)pyridine (0.17 g, 0.239 mmol) in EtOAc (5 mL) at 0 °C 
a solution of trimethylphosphine in THF (1 M, 0.6 mL, 0.6 
mmol) was added and stirred for 10 minutes. Water (0.022 
mL, 1.249 mmol) was added and the mixture was allowed to 
warm to room temperature. After 3 hours, solvents were 

15 evaporated and the residue was purified by column 
chromatography on silica gel using CHCl 3 /MeOH/2M NH, in 
MeOH (10:2:1) as the eluent to afford the product as a 
yellow powder (0.080 g, 49%); mp 141-142 °C. Anal. Calcd 
for Cj3H^N 6 O 6 .0.9 CHClj.0.9 NH<C1: C, 55.72; H, 6.07; N, 
20 11.52. Found: C, 55.68; H, 6.22; N, 11.31. 

EXAMPLE 187 

1, 4-Dihydro-2, 6-dimethy l-3-{N- [3- ( 4-methoxycarbon- 
25yl-4-phenylpi par 
idin-i-yl) propyl ] }carboxamido-5- (H-methyl) carboxamido-4 - 
-(4nitrophenyl) pyridine (187). A mixture of 1,4-di- 

hydro-2 , 6-dimethyl-5- (N-methyl) carboxamido-4- (4-nitro- 
phenyl)pyridine-3-carboxylic acid (0.4839 g, 1.46 mmol), 
30 l- ( 3-dimethylaminopropyl) -3-ethylcarbodiimide 
hydrochloride (0.5598 g, 2.92 mmol), 4-(N,N- 
dimethylamino) pyridine (0.2675 g, 2.19 mmol), and 

3- (4 -methoxycarbonyl-4-phenylpiperidin-l-yl) propylamine 
(0.444 g, 1.607 mmol) in CH 2 C1 2 (40 mL) was stirred and 
35 refluxed for 6 hours. The mixture was cooled to room 
temperature, diluted to 150 mL with CH 2 C1 2 , washed with 
saturated NH 4 C1 solution (3 X 40 mL) , and dried (MgSOJ . 
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Solvent was evaporated from the CH 2 C1 2 solution and the 
product was purified by flash column chromatography on 
silica gel using CHCl 3 /Me0H/2M NH 3 in MeOH (100:4:2) as 
the eluent to afford the product as a yellow powder 
5 (0,605 mg, 70.3%); mp 122-123 °C. Anal* Calcd for 
C3 2 H 39 N 5 O 6 *0*3 C<H 1Q 0.0.9 H 2 0: C, 63.48; H, 7.03; N, 11.15. 
Found: C, 63.76; H, 7.28; N, 11.31. 

EXAMPLE 188 

10 

1, 4-Dihydro-2, 6 - d in e t by 1 - 3 - { N- [ 3 - 
(4-ethoxycarbonyl-4-phenyl- 
piperidin-l-yl ) propyl] }carboxamido-5- (N-methyl) carboxam 
ido-4-(4nitrophenyl) pyridine (188). A mixture of 

15 l,4-dihydro-2,6-dimethyl-5-(N-meth- 
yl)carboxamido-4-(4-nitrophenyl)pyridine-3-carboxylic 
acid (0.450 g, 1.36 mmol) , 1- (3-dimethylaminopropyl) -3- 
ethylcarbodiimide hydrochloride (0.5207 g, 2.72 nunol), 4- 
(N,N-dimethylamino) pyridine (0.2859 g, 2.34 mmol) , and 

20 3- (4-ethoxycarbonyl-4-phenylpiperidin-l-yl) propylamine 
(0.473 g, 1.63 nunol) in CH 2 C1 2 (40 mL) was stirred and 
refluxed for 6 hours. The mixture was cooled to room 
temperature, diluted to 210 mL with CH 2 C1 2 , washed with 
saturated NH 4 C1 solution (3 X 30 mL), and dried (MgS0 4 ) . 

25 Solvent was evaporated from the CH 2 C1 2 solution and the 
product was purified by flash column chromatography on 
silica gel using CHCl 3 /MeOH/2M NH 3 in MeOH (100:3.5:1.75) 
as the eluent to afford the product as a yellow powder 
(0.600 g, 73%); mp 112-113 °C. Anal. Calcd for 

30 C^N^. 0.075 C 6 H 12 .0.75 H 2 0: C, 64.43; H, 7.02; N, 11.23. 
Found: C, 64.29; H, 7.04; N, 10.95. 

EXAMPLE 189 

35 2 - [ (2-Azidoethoxy)methyl] - 5- (2- 
cyanoethoxycarbonyl) - 3- {N-[3- 
( 4 -ethoxycarbonyl-4-phenylpiperidin-l-yl) propyl]} car box 
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amido-l , 4 -dibydro-6-ethyl-4 - ( 4 -ni tropheny 1 ) pyridine . A 

mixture of 2-[ (2-azidoethoxy) methyl] -5- (2-cyanoethoxy- 
carbonyl) -1 , 4-dihydro-6-ethyl-4- (4-nitrophenyl) pyridine- 
3-carboxylic acid (1.06 g, 2.25 mmol), l-(3- 
5 dimethylaminopropyl) -3-ethylcarbodiimide hydrochloride 
(0.864 g, 4.507 mmol), 4- (N,N-dimethylamino) pyridine 
(0.550 g, 4.507 mmol), and 3-(4-ethoxycarbonyl-4-phenyl- 
piperidin-l-yl) propylamine (0.784 g, 2.7 mmol) in CH 2 Cl 2 
(20 mL) was stirred and refluxed for 6 hours. The 
10 mixture was cooled to room temperature , diluted to 150 mL 
with CH 2 C1 2 , washed with saturated NH^Cl solution (3 X 40 
mL) , and dried (MgSOJ . Solvent was evaporated from the 
CH 2 C1 2 solution and the product was purified by flash 
column chromatography on silica gel using CHCl 3 /MeOH/2M 
15 NH 3 in MeOH (100:3:1.5) as the eluent to afford the 
product as a yellow powder (1.24 g, 74%). The 'H-NMR 
showed this product to be pure and was used in the 
subsequent step without any further purification. 

20 2-[<2-A2idoethoxy)methyl]-3-{N-[3~ 
( 4 - e t h ox ycarbonyl-4 - phenyl- 
piperidin-l-yl)propyl]}carboxaaido-l,4-dihydro-6-ethyl- 
4-(4-nitrophenyl)pyridine-5-carboxylic Acid (189). W 

a well-stirred solution of 
25 2-t(2-azidoethoxy)methyl]-5-(2- 
cyanoethoxycarbonyl) - 3 - { H - [ 3- 
(4-ethoxycarbonyl-4-phenylpiperidin-l-yl) propyl ]}carbox 
amido-l , 4-dihydro-6-ethyl-4- ( 4 -ni tropheny 1) pyridine (1.29 
g, 1.74 mmol) in dioxane (25 mL) at 0 °C # aqueous IN NaOH 
30 (5.21 mL, 5.21 mmol) was added and the stirring was 
continued. After 30 min, solvent was evaporated at 
reduced pressure at 0 °C and to the residue IN HC1 was 
added to adjust the.pH to 6-7. The yellow precipitate 
formed was filtered and dried under vacuum. The filtrate 
35 was extracted with CH 2 C1 2 (10 mL) , dried (MgS0 4 ) and the 
solvent evaporated. The combined yield was 1.18 g 
(96.7%); mp 109-110 °C. Anal. Calcd for C3 5 H 43 N 7 O 8 .0.4 



WO 94/22829 



PCI7US94/03852 



-444- 

C 4 H fi O 2 0.6 NaCl: C, 57.82; H, 6.13; N, 12.90. Found; C, 
57.66; H, 6.19; N, 12.70. 

EXAMPLE 190 

5 

2- [ (2-Azidoethoxy)methyl]-5-oarboxamido-3-{N-[3- 
( 4 -ethoxy car bony 1 -4 -pheny lpiper idin- l-y 1 ) propyl ] > oar box - 
amido-i,4-dihydro-6-ethyl-4-( 4-nitrophenyl) pyridine 
(190). A mixture of 2-[ (2-azidoethoxy)methyl]-3-{N-[3- 
10 (4-ethoxycarbonyl-4-phenylpiperidinl-yl) propyl] }carboxam- 
ido-l , 4-dihydro-6-ethyl-4- (4-nitrophenyl) pyridine-5- 
carboxylic acid (0.10 g, 0.145 mmol), l-(3-dimethyl- 
aminopropyl)-3-ethylcarbodiimide hydrochloride (0.056 g, 
0.29 mmol), 4- (N,N-dimethylamino) pyridine (0.0354 g, 0.29 
15 mmol), and 40% aqueous NH 3 (0.064 g, 0.725 mmol) in CHjClj 
(20 mL) was stirred overnight. The reaction mixture was 
diluted to 170 mL with CH 2 C1 2 , washed with saturated NH 4 C1 
solution (3 X 40 mL), and dried (MgSOJ . Solvent was 
evaporated from the CH 2 C1 2 solution and the product was 
20 purified by flash column chromatography on silica gel 
using CHCl 3 /MeOH/2M NH, in MeOH (100:4:2) as the eluent to 
afford the product as a yellow powder (0.083 g, 83%); mp 
63-64 °C. Anal. Calcd for Cj 5 H u N 8 O 7 .0.3 C 6 H, 2 0.5 H 2 0: C, 
60.53; H, 6.82; N, 15.34. Found: C, 60.69; H, 6.65; N, 
25 15.08. 

EXAMPLE 191 

2-£ (2-Azidoethoxy)metbyl]-3-{N- [3- ( 4-ethoxycar- 
30bonyi-4-pheayl- 
piperidin-i-yl) propyl] >carboxamido-i, 4-dihydro-6-ethyl-5- 
(N-methyl)carboxamido-4-(4-nitrophenyl)pyridine (191) .A 

mixture of 2- [ (2-azidoethoxy) methyl ] -3-{N- [ 3- 
(4-ethoxycarbonyl-4-phenyl- 
35 piper idin-l-yl ) propyl ] }carboxamido-l, 4-dihydro-6-ethyl- 
4- ( 4-nitrophenyl )pyridine-5-carboxylic acid (0.10 g, 
0.145 mmol), 1- (3-dimethylaminopropyl) -3- 
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ethylcarbodiimide hydrochloride (0.056 g, 0.29 mmol), 4- 
(N,N-dimethylamino) pyridine (0.0354 g, 0.29 mnol) , and 
aqueous 40% methylamine (0.0563 g, 0.725 mmol) in CH 2 C1 2 
(20 mL) was stirred overnight. The reaction mixture was 
5 diluted to 170 mL with CHjClj, washed with saturated NH 4 C1 
solution (3 X 40 mL) , and dried (MgS0 4 ) . Solvent was 
evaporated from the CH 2 C1 2 solution and the product was 
purified by flash column chromatography on silica gel 
using CHCl 3 /MeOH/2M NHj in MeOH (100:4:2) as the eluent to 
10 afford the product as a yellow powder (0.086 g, 84.4%); 
mp 67-68 °C. Anal. Calcd for C^H^NjOy.0.4 H 2 0: C, 60.90; 
H, 6.64; N, 15.78. Found: C, 60.95; H, 6.42; N, 15.42. 

EXAMPLE 192 

15 

2-[ (2-Aminoethoxy ) methyl] -3-{N- [3 - (4-ethoatyoar- 
bonyl-4-phenyl- 
piperidin-l-yl) propyl] }carboxamido-l, 4-dihydro-6-ethyl-5- 
(N-ethyl)carboxamido-4-(4-nitrophenyl) pyridine (192). A 

20 mixture of 2-( (2-azidoethoxy)methyl)-3-{N-[3- 
(4-ethoxycarbonyl-4-phenyl- 
piper idin-l-yl ) propyl ) }carboxamido-i , 4-dihydro-6-ethyl- 
4-(4-nitrophenyl)pyridine-5-carboxylic acid (0.10 g, 
0.145 mmol), 1- (3-dimethylaminopropyl) -3- 
25 ethylcarbodiimide hydrochloride (0.056 g, 0.29 mmol), 4- 
(N,N-dimethylamino) pyridine (0.0354 g, 0.29 mmol), and 
aqueous 70% methylamine (0.0373 g, 0.58 mmol) in CI^C^ 
(20 mL) was stirred overnight. The reaction mixture was 
diluted to 170 mL with CH 2 C1 2 , washed with saturated NH 4 C1 
30 solution (3 X 40 mL) , and dried (MgS0 4 ) . Solvent was 
evaporated from the CH 2 C1 2 solution, the residue was 
redissolved in EtOAc (5 mL) and cooled to 0 °C. To this, 
a solution of trimethylphosphine in THF (1 M, 0.32 mL, 
0.32 mmol) was added and stirred for 10 minutes. Water 
35 (0.0095 mL, 0.53 mmol) was added and the mixture was 
allowed to warm to room temperature. After 3 hours, 
solvents were evaporated and the residue was purified by 
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column chromatography on silica gel using CHCl 3 /MeOH/2M 
NH 3 in MeOH (18:2:1) as the eluent to afford the product 
as a yellow powder (0.091 g, 91%); xnp 112-114 °C. Anal. 
Calcd for Cj^^Og. 0.18 C 6 H 14 .1.8 H 2 0: C, 61.94; H, 7.61; 
5 N, 13.38. Found: C, 61.97; H, 7.59; N, 11.19. 

EXAMPLE 193 

2- [ ( 2 -Aminoethoxy) methyl] -5-carboxamido-3-{N- [3- 
10 ( 4-ethoxy- 
carbonyl-4-phenylpiperidin-l-yl)propyl]}carboxamido-l / 4 
-dihydro-6-ethyl-4-(4-nitrophenyl)pyridine (193). To a 

stirred solution of 6 - 
ethyl-l , 4-dihydro-2- [ ( 2-azidoethoxy) methyl ] -5-carboxami 

15 do-3-{N-[3-(4-ethoxycarbonyl- 
4-phenylpiperidin-l-yl) propyl] }carboxam- 
ido-4- (4 -nitrophenyl) pyridine (0.073 g, 0.106 nunol) in 
EtOAc (5 mL) at 0 °C a solution of trimethylphosphine in 
THF (1 M, 0.32 mL, 0.32 mmol) was added and stirred for 

20 10 minutes. Water (0.0095 mL, 0.53 mmol) was added and 
the mixture was allowed to warm to room temperature. 
After 3 hours, solvents were evaporated and the residue 
was purified by column chromatography on silica gel using 
CHCl 3 /MeOH/2M NH 3 in MeOH (25:4:2) as the eluent to afford 

25 the product as a yellow powder (0.027 g, 38.4%); mp 87-89 
°C. Anal. Calcd for C^H^N^.0.4 CHC1 3 : C, 59.84; H, 6,58; 
N, 11.83. Found: C, 59.74; H, 6.85; N, 11.56. 

EXAMPLE 194 

30 

2- [ (2-Aminoethoxy) methyl] -3- {N- [3- (4-ethozyoar- 
bonyl-4-phen- 
ylpiperidin-l-yl) propyl] }carboxamido-l, 4-dihydro-6-ethy 

1- 5-(N-methyl) carboxamido-4- ( 4-nitrophenyl) pyridine 
35 (194). To a stirred solution of 

2- [ ( 2 -az idoethoxy ) methyl ] -3- {N- [ 3- ( 4-ethoxycarbon- 
yl-4 -phenylpiperidin-l-yl) propyl ] }carboxamido-i, 4-dihyd 
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ro-6-ethyl-5 - (H-aethyl) carboxamido- 
4 -(4-nitrophenyl) pyridine (0*076 g, 0.108 mmol) in EtOAc 
(5 mL) at 0 °C a solution of trimethylphosphine in THF (1 
M, 0.32 mL, 0.32 mmol) was added and stirred for 10 
5 minutes. Water (0.0095 mL, 0.53 mmol) was added and the 
mixture was allowed to warm to room temperature. After 
3 hours, solvents were evaporated and the residue was 
purified by column chromatography on silica gel using 
CHCl 3 /MeOH/2M NH 3 in MeOH (25:4:2) as the eluent to afford 
10 the product as a yellow powder (0.018 g, 24.6%); mp 51-53 
°C. Anal. Calcd for C^H^Oj. 0. 12 C 6 H, 2 .1.2 H 2 0: C, 62.25; 
H, 7.37; N, 11.86. Found: C, 62.02; H, 7.12; N, 11.58. 

EXAMPLE 195 

15 

2-[ (2-Azidoethoxy)methyl]-3-{N-[3-(4-ethoxycarbon- 
yl-4-phenylpiperidin-l-yl) propyl] } car boxamido-l, 4-difay- 
dro-6-ethyl-5-methoxycarbonyl-4- (4-nitrophenyl) pyridine 
(195). A mixture of 2-[ (2-azidoethoxy)methyl]-3-{N-[3- 
20 (4-ethoxycarbonyl-4-phenylpiperidin-l-yl) prop- 
yl]}carboxam- 
ido-1 , 4-dihydro-6-ethyl-4- (4-nitrophenyl) pyridine-5- 
carboxylic acid (0.10 g, 0.145 mmol), l-(3- 
dimethylaminopropyl) -3-ethylcarbodiimide hydrochloride 
25 (0.056 g r 0.29 mmol) , 4- (N,N-dimethylamino) pyridine 
(0.0354 g, 0.29 mmol) f and methanol (0.046 g, 1.45 mmol) 
in CH 2 C1 2 (10 mL) was stirred and refluxed for 12 hours. 
The reaction mixture was diluted to 160 mL with CH 2 C1 2 , 
washed with saturated NH 4 C1 solution (3 X 40 mL) f and 
30 dried (MgSOJ . Solvent was evaporated from the CH 2 C1 2 
solution and the product was purified by flash column 
chromatography on silica gel using CHCl 3 /MeOH/2M NH 3 in 
MeOH (100:2:1) as the eluent to afford the product as a 
yellow powder (0.082 g, 80.4%); mp 56-57 °C. Anal. Calcd 
35 for C^H^Og.0.54 CHC1 3 : C, 57.13; H, 5.97; N, 12.76. 
Found: C, 57.39; H, 6.14; N, 12.41. 
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EXAMPLE 196 

2 - [ ( 2 -Aminoe thoxy ) me thy 1 ] -3-{N- [3- ( 4 -ethoxy carbon- 
y 1-4 -pheny Ipiper idin-l-y 1 ) propyl ] > carboxamido- 1 , 4 -di- 
5 hydro-6-ethyl-4-(4-nitrophenyl)pyridine-5-carboxylic Acid 
(196) • To a stirred solution of 
2 - [ (2-azidoethoxy) methyl ]-3-{N-[ 3- 
(4-ethoxycarbonyl-4-phen- 
y Ipiper idin-l-yl) propyl] }carboxamido-l, 4-dihydro-6-ethy 
10 1-4- (4-nitrophenyl) pyridine-5-carboxylic acid (0.050 g, 
0.0725 mmol) in EtOAc (5 mL) at 0 °C a solution of 
trimethylphosphine in THF (1 M, 0.217 mL, 0.217 mmol) was 
added and stirred for 10 minutes. Water (0.0095 mL, 0.53 
mmol) was added and the mixture was allowed to warm to 
15 room temperature. After 3 h, solvents were evaporated 
and the residue was purified by column chromatography on 
silica gel using CHCl 3 /MeOH/2M NH 3 in MeOH (25:4:2) as the 
eluent to afford the product as a yellow powder (0.018 g, 
37.4%); mp 103-105 °C. Anal. Calcd for C3 5 H 45 N 5 O a . 0. 35 
20 CHC1 3 : C r 60.18; H, 6.48; N, 9.93. Found: C, 60.08; H, 
6.42; N f 10.07. 

EXAMPLE 197 

2-[ (2-Aminoethoxy)methyl]-3-{N-[3-(4-ethoxycarbon- 
yl-4-phenylpiperidin-l-yl) propyl] }carboxamido-l, 4-di- 

hydro-6-ethyl-5-methoxycarbony 1-4 -(4-nitrophenyl) pyridine 
(197). To a stirred solution of 

2-[ (2-azidoethoxy) methyl ]-3-{N-[ 3- (4-ethoxycarbon- 
yl-4-phenylpiperidin-l-yl)propyl] }car- 
boxamido-l # 4 -dihydro-6-ethyl-5-methoxycarbony 1- 
4- (4-nitrophenyl) pyridine (0.092 g, 0.13 mmol) in EtOAc 
(5 mL) at 0 °C a solution of trimethylphosphine in THF (l * 
M, 0.65 mL, 0.65 mmol) was added and stirred for 10 * 
minutes. Water (0.047 mL, 2.6 mmol) was added and the 
mixture was allowed to warm to room temperature. After 
3 hours, solvents were evaporated and the residue was 



25 



30 



35 
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purified by column chromatography on silica gel using 
CHCl 3 /MeOH/2M NH 3 in MeOH (25:4:2) as the eluent to afford 
the product as a yellow powder (0.020 g, 22.7%); mp 45-47 
°C. Anal. Calcd for C^H^jOg.0.8 HjO: C, 62.47; H, 7.08; 
5 N, 10.12. Found: C, 62.58; H, 7.01; N, 9.86. 

EXAMPLE 198 

5-Carboxamido-l, 4-dihydro-2 , 6 -dime thy 1-3 - {N- [ 3 - 
10 ( 4 -methoxycarbony 1-4 -phenylpiper id in- 1-yl) prop- 
yl] }carboxamido-4-(4-nitrophenyl) pyridine (198) . A 

mixture of 5-carboxamido-l,4-dihydro-2,6-dimethyl-4-(4 — 
nitrophenyl)pyridine-3-carboxylic acid (0.60 g, 1.89 
mmol) , 1- (3-dimethylaminopropyl) -3-ethylcarbodiimide 

15 hydrochloride (0.725 g, 3.78 mmol) , 4-(N,N- 
dimethylamino) pyridine (0.462 g, 3.78 mmol) , and 
3- ( 4 -methoxycarbonyl-4-phenylpiperidin-l-yl) propylamine 
(0.679 g, 2.457 mmol) in CH 2 C1 2 (40 mL) was stirred and 
refluxed for 6 hours. The mixture was cooled to room 

20 temperature, diluted to 190 mL with CH 2 C1 2 , washed with 
saturated NH<C1 solution (3 X 40 mL) , and dried (MgS0 4 ) . 
Solvent was evaporated from the CH 2 C1 2 solution and the 
product was purified by flash column chromatography on 
silica gel using CHCl 3 /Me0H/2M NHj in MeOH (100:4:2) as 

25 the eluent to afford the product as a yellow powder 
(0.730 g, 67%); mp 120-121 °C. Anal. Calcd for 
9si H S7 N 5 0 *' 0 * 7 C 6 H 12 .1.05 H 2 0: C, 64.70; H, 7.33; N r 10.72. 
Found: C, 64.71; H, 7.25; N # 10.50. 

30 EXAMPLE 199 

5 -Carboxamido- 1 , 4 -dihydro-2 , 6-dlmethyl-3 - {K- [ 3 - ( 4 -ethoxy- 
carbonyl-4-phenylpiperidin-l-yl ) propyl] } carboxam- 
ido-4-( 4 -nitrophenyl) pyridine (199). A mixture of 
35 5- carboxam- 
ido-l , 4-dihydro-2 , 6-dimethyl-4- (4 -nitrophenyl) pyridine-3- 
carboxylic acid (0.60 g, 1.89 mmol), l-(3- 
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dimethylaminopropyl) -3-ethylcarbodiimide hydrochloride 
(0.725 g, 3.78 mmol) , 4- (N,N-dimethylamino) pyridine 
(0.462 g, 3.78 mmol), and 3-(4-ethoxy- 
carbonyl-4-phenylpiperidin-l-yl) propylamine (0.714 g, 
5 2.46 nunol) in CH 2 C1 2 (40 mL) was stirred and refluxed for 
6 hours. The mixture was cooled to room temperature, 
diluted to 190 mL with CH 2 C1 2 , washed with saturated NH 4 C1 
solution (3 X 40 mL), and dried (MgS0 4 ) . Solvent was 
evaporated from the CH 2 C1 2 solution and the product was 
10 purified by flash column chromatography on silica gel 
using CHCl 3 /MeOH/2M NH 3 in MeOH (100:4:2) as the eluent to 
afford the product as a yellow powder (0.660 g, 59.3%); 
mp 118-120 °C. Anal. Calcd for C^^ 5 0 6 . 0 . 5 C 6 H 12 .0.5 H 2 0: 
C, 65.61; H, 7.24; N, 10.93. Found: C, 65.67; H, 7.25; 
15 N, 10.69. 

EXAMPLE 200 

5-Carboxamido-l, 4-dihydro-2, 6-diethyl-3-{N-[3- 
20 ( 4 -me thoxycarbonyl 4 -pneny lpiperidin-i-yl ) prop- 
yl] }carboxamido-4-(4-nitrophenyl) pyridine (200). A 

mixture of 5-carboxamido-i,4-dihydro-2,6-diethyl-4- 
-(4-nitrophenyl)pyridine-3-carboxylic acid (0.80 g, 2.415 
mmol) , 1- (3-dimethylaminopropyl) -3-ethylcarbodiimide 

25 hydrochloride (0.926 g, 4.289 mmol), 4-(N,N- 
. dimethylamino) pyridine (0.524 g, 4.289 mmol), and 
3- (4-aethoxycarbonyl-4-phenylpiperidin-l-yl) propylamine 
(0.80 g, 2.898 mmol) in CH 2 ci 2 (40 mL) was stirred and 
refluxed for 6 h. The mixture was cooled to room 

30 temperature, diluted to 190 mL with O^CL^, washed with 
saturated NH 4 C1 solution (3 X 40 mL) , and dried (MgS0<) . 
Solvent was evaporated from the CI^Clj solution and the 
product was purified by flash column chromatography on 
silica gel using CHCl 5 /MeOH/2M NH, in MeOH (100:4:2) as 

35 the eluent to afford the product as a yellow powder 
(0.950 g, 70%); mp 112-114 °C. Anal. Calcd for 
C33 H *1 N 5 0 6- 0 - 37 C 4 H 10 O.0.41 H 2 0: C, 64.86; H, 7.18; N, 10.97. 
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Found: C, 65.13; H, 7.09; N, 10.68. 

EXAMPLE 201 

5 5-Aeetyl-i,4-dihydr©-2,«-dimethyl-3-{N-[3-(4-meth©xy- 
carbonyl-4-phenylpiperidin-l-yl) propyl] }carboxamido-4- 
(4-nitrophenyl) pyridine (201). a mixture of 
5-acetyl-i,4-dihydro-2, 6 - 
dimethyl-4- (4-nitrophenyl)pyridine-3-carboxylic acid 
10 (0.70 g, 2.21 mmol), l- (3-dimethylaminopropyl) -3- 
ethylcarbodiimide hydrochloride (0.849 g, 4.43 mmol) , 4- 
(N,N-dimethylamino) pyridine (0.541 g, 4.43 mmol), and 

3-(4-methoxycarbonyl-4-phenylpiperidin-l-yl)propylamine 
(0.732 g, 2.65 mmol) in CH 2 C1 2 (40 mL) was stirred and 

15 refluxed for 6 hours. The mixture was cooled, to room 
temperature, diluted to 190 mL with CH 2 C1 2 , washed with 
saturated NH 4 C1 solution (3 X 40 mL) , and dried (MgSOJ . 
Solvent was evaporated from the CH 2 C1 2 solution and the 
product was purified by flash column chromatography on 

20 silica gel using CHCl 3 /MeOH/2M NH 3 in MeOH (100:4:2) as 
the eluent to afford the product as a yellow powder 
(0.880 g, 70%); mp 94-95 °C. Anal. Calcd for C^H^N^.O^ 
H 2 0: C, 66.11; H, 6.72; N, 9.63. Found: C, 65.93; H, 
6.55; N, 9.53. 

25 

EXAMPLE 202 

5 -Acetyl - 1 , 4 -d i ny d r o- 2 , 6 -dinethy 1-3 -{N-[3-(4 -etnoxycar- 
bony 1-4 -phenylpiperi din- 1-yl) propyl] } car box - 

30 aaido-4-(4-nitrophenyl) pyridine (202). A mixture of 
5-acetyl-i,4-dihydro-2,6-dimethyl- 
-4-(4-nitrophenyl)pyridine-3-carboxylic acid (0.70 g, 
2. 21 mmol) , l-(3-dimethylaminopropyl) -3-ethylcarbodiimide 
hydrochloride (0.849 g, 4.43 mmol), 4-(N,N- 

35 dimethylamino) pyridine (0.541 g, 4.43 mmol), and 

3- (4-ethoxycarbonyl-4-phenylpiperidin-l-yl) propylamine 
(0.770 g, 2.65 mmol) in CH 2 C1 2 (40 mL) was stirred and 
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refluxed for 6 hours. The mixture was cooled to room 
temperature, diluted to 190 mL with CH 2 C1 2 , washed with 
saturated NH 4 C1 solution (3 X 40 mL) , and dried (MgSOJ . 
Solvent was evaporated from the CH^Clj solution and the 
5 product was purified by flash column chromatography on 
silica gel using CHCl 3 /MeOH/2M NH 3 in MeOH (100:4:2) as 
the eluent to afford the product as a yellow powder 
(0.890 g, 68.4%); mp 87-88 °C. Anal. Calcd for 
C 33 H *o N 4°6- 0 - 6 H 2 0: C, 66.11; H, 6.93; N, 9.35. Found: C, 
10 65.95; H, 6.84; N, 9.22. 

202 (-) and 202 (+): 

(-) -5-Acetyl-i, 4-dibydro-2, 6-dimethyl-3- {N- [ 3- 
< 4 **«tboxycarbon- 
15 yl-4-phenylpiperidin-i-yl) propyl] }carboxaaido-4- (4-nitr 
ophenyl)pyridine and < + ) - 
5-Acetyl-i,4-diliydro-2,«-dinethyl-3-{M-[3- 
(4-ethoxyearbonyl-4-phenylpiperidin-i-yl) propyl] }carbox 
amido-4 (4-nitr op be nyl) pyridine . Racemic 
20 5-acetyl-i,4-dihydro-2,6-dimethyl-3-{N-[3- 
( 4 -ethoxycar bony 1 -4 -pheny lp iper idin- 1 -y 1 ) propyl ] } 
carboxamido-4-(4-nitrophenyl) pyridine was separated on a 
chiral HPLC column Chiralpak AS (20 X 250 mm) as follows: 
The column was pre-eguilibrated with 10% EtOH in hexane 
25 at 40 °C with an isocratic elution of 9 mL/minutes. The 
racemate (ca 20 mg) was dissolved in 1:2 ethanol/hexane 
(10 mL) and injected. Ten injections were made to obtain 
about 100 mg of each enantiomers. The first enantiomer 
to elute was the (-) -enantiomer (retention time, about 43 
to 49 min) and the second major peak accounted for the 
(+) -enantiomer (retention time, about 57-67 min). 
Solvents were evaporated and the products were dried 
under vacuum. (-) -enantiomer: [a] D - -151.24 (MeOH, 1.45 
g/100 mL); mp 89-90 °c. Anal. Calcd for C^H^O,: C, 
67.33; H, 6.85; N, 9.52. Found: C, 67.12; H, 6.87; N, 
9.33. 

(+) -enantiomer: (a] 0 = +146.5 (MeOH, 1.40 g/100 mL) ; mp 
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89-90 °C. Anal. Calcd for CjjH^N^: C, 67.33; H, 6.85; N, 
9.52. Found: C, 67.09; H, 6.68; N, 9.33. 



EXAMPLE 203 

5 

5- (2 -cyanoethoxycarbonyl) - 1 , 4-dihydro- 
2 , 6-di»ethyl-3-{N-[3 - 
( 4 -methoxycarbony 1-4 -phenylpiperidin-l-yl) propyl] } car bo 
xamido-4- (4 -nitrophenyl) pyridine (203) . A mixture of 

10 5 - (2-cyanoethoxycarbonyl) -1, 4-dihydro-2, 6 - 
dimethyl-4-(4-nitrophenyl)pyridine-3-carboxylic acid 
(1.568 g, 4.22 mmol) , l-(3-dimethylaminopropyl) -3- 
ethylcarbodiimide hydrochloride (1.62 g, 8.44 mmol) , 4- 
(N,N-dimethylamino) pyridine (1.03 g, 8.44 nunol) , and 

15 3 - ( 4 -methoxycarbony 1-4 -phenylpiper idin-l-y 1 ) propylamine 
(1.40 g, 5.066 mmol) in CH 2 C1 2 (100 mL) was stirred and 
refluxed for 6 hours. The mixture was cooled to room 
temperature, diluted to 200 mL with CH 2 C1 2 , washed with 
saturated NH 4 C1 solution (3 X 40 mL) , and dried (MgS0 4 ) . 

20 Solvent was evaporated from the CH 2 C1 2 solution and the 
product was purified by flash column chromatography on 
silica gel using CHCl 3 /Me0H/2M NH 3 in MeOH (1.76 g, 66%); 
mp 73-74 °C. Anal. Calcd for C 34 H 39 N 5 O 7 .0*25 CI^Clj.l^ 
H 2 0: C, 61.59; H, 6.26; N, 10.43. Found: C, 61.23; H, 

25 6.05; N, 10.21. 



EXAMPLE 204 

l,4-Dihydro-2, 6 -dime thy 1-3- {N- [ 3- (4-methoxy- 
30 carbonyl-4-phenylpiperidin-l-yl)propyl]}car- 
boxamido-4- (4-nitrophenyl)pyridine-5-carboxylic acid 
(204). To a well-stirred solution of 5-(2-cyano- 
ethoxy car bony 1) -1 , 4-dihydro-2 , 6-dimethyl-3-{N- [ 3- 
( 4 - methoxy- 
35 carbonyl-4-phenylpiperidin-l-yl) propyl ] }carboxamido-4-( 
4 -nitrophenyl) pyridine (1.70 g, 2.70 mmol) in dioxane (15 
mL) at 0 °C, aqueous IN NaOH (5.4 mL) was added and the 
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stirring was continued. After 30 min, most of the 
solvent was evaporated under reduced pressure and residue 
was treated with ice-cold IN HC1 to adjust the pH to 6-7. 
The yellow precipitate formed was filtered and dried 
5 under vacuum (1.35 g, 86%); mp 139-141 °C. Anal. Calcd 
for 03^3^07.0.4 CHCI3.I.6 H 2 0: C, 57.74; H, 6.11; N, 8.58. 
Found: C, 57.98; H, 6.31; N, 10.41. * 



EXAMPLE 205 

10 

1, 4-Dihydro-2 , 6-dimethyl-5- (N-ethyl) carboxamido-3-{N-[3- 
( 4 -me thoxycarbony 1-4 -phenylpiper idin-l-y 1 ) propyl ] } carbox- 
amido-4-(4-nitrophenyl)pyridine (205). A mixture of 
l,4-dihydro-2,6-dimethyl-3{N-[3- 
15 (4-methoxycarbonyl-4-phenylpiperidin-l-yl) propyl] }car- 
boxamido-4- (4-nitrophenyl) pyridine-5-carboxylic acid 
(0.70 g, 1.222 mmol) , l-(3-dimethylaminopropyl)-3- 
ethylcarbodiimide hydrochloride (0.469 g, 2.445 mmol), 4- 
(N,N-dimethylamino) pyridine (0.299 g, 2.445 mmol), and 
20 70% aqueous ethylamine (0.275 g, 4.277 mmol) in CH 2 C1 2 (40 
mL) was stirred at room temperature for 14 hours, diluted 
to 150 mL with CH 2 C1 2 , washed with saturated NH 4 C1 solution 
(3 X 40 mL) , and dried (MgS0 4 ) . Solvent was evaporated 
from the CH 2 C1 2 solution and the product was purified by 
25 flash column chromatography on silica gel using 
CHCl 3 /MeOH/2M NHj in MeOH (100:4:2) as the eluent to 
afford the product as a yellow powder (0.36 g, 41.5%); mp 
117-118 °C. Anal. Calcd for C3 3 H 4 ,N 5 O 6 .0.25 C 6 H 12 .0.05 
CH 2 C1 2 .0.25 H 2 0: C, 65.51; H, 7.10; N, 11.05. Found: C, 
30 65.66; H, 7.34; N, 10.75. 

EXAMPLE 206 

l/4-Dihydro-2, 6-dimethyl-5-methoxycarbonyl-3- {N- [3- 
35 (4-methoxycarbonyl-4-phenylpiperid- 
in-i-y 1 ) propyl ] > carboxamido-4 - ( 4 -n i tr opheny 1 ) pyridine 
(206). A mixture of l,4-dihydro-2,6-dimethyl-3-{N[3- 
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( 4 -methoxycarbony 1-4 -phenylpiperidin-l-yl) propyl] }carbox- 
amido-4 - ( 4 -nitropheny 1 ) pyr idine-5-carboxy lie acid (0.10 
g, 0.174 mmol) , 1- (3-dimethylaminopropyl) -3- 
ethylcarbodiimide hydrochloride (0.0666 g, 0.347 mmol), 
5 4- (N/N-dimethylamino) pyridine (0.0424 g, 0.347 mmol), and 
methanol (1 mL) in CH 2 C1 2 (40 mL) was stirred and refluxed 
for 14 hours and cooled. The reaction mixture was 
diluted to 150 mL with CH 2 C1 2 , washed with saturated NH 4 C1 
solution (3 X 40 mL) , and dried (MgS0 4 ) . Solvent was 

10 evaporated from the CH 2 C1 2 solution and the product was 
purified by flash column chromatography on silica gel 
using CHCl 3 /MeOH/2M NH 3 in MeOH (100:4:2) as the eluent to 
afford the product as a yellow powder (0.045 g, 44%); mp 
83-84 °C. Anal. Calcd for C^H^N^.O^ C 6 H 12 .0.4 H 2 0: C, 

15 64.87; H, 6.76; N, 9.11. Found: C, 65.01; H, 6.68; N, 
8.82. 



EXAMPLE 207 

20 1, 4-Dihydro-2 , 6-dimethy 1-5- ( 2 -hydroxyethoxycar- 
bonyl) -3-{N-[3- (4-metboxycarbonyl-4-phenylpiperid- 
in-l-yl ) propyl ] } carboxamido-4 - ( 4 -nitropheny 1 ) pyridine 
(207). A mixture of l,4-dihydro-2,6-dimethyl-3-{N-[3- 
( 4-methoxycarbonyl-4-phenylpiperidin-l- 
25 yl) propyl ] }carboxamido-4- (4-nitrophenyl) pyridine-5- 
carboxylic acid (0.10 g, 0.174 mmol), l-(3- 
dimethy laminopropyl ) -3-ethylcarbodiimide hydrochloride 
(0.0666 g f 0.347 mmol) , 4- (N,N-dimethylamino) pyridine 
(0.0424 q, 0.347 mmol), and ethylene glycol (1 mL) in 
30 CH 2 C1 2 (40 mL) was stirred and refluxed for 14 hours and 
cooled. The reaction mixture was diluted to 150 mL with 
CH 2 C1 2 , washed with saturated NH^Cl solution (3 X 40 mL) , 
and dried (MgSOJ . Solvent was evaporated from the CH 2 C1 2 
solution and the product was purified by flash column 
35 chromatography on silica gel using CHCl 3 /MeOH/2M NH 3 in 
MeOH (100:4:2) as the eluent to afford the product as a 
yellow powder (0.052 q, 48%); mp 90-91 °C. Anal. Calcd 
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for C3 3 H 40 N 4 O 8 .0.8 H 2 0: C, 62.41; H, 6.60; N, 8.82. Found: 
C, 62.65; H, 6.86; N, 8.54. 



EXAMPLE 208 

5 

l, 4-Dihydro-2, 6-dimethyl-5-ethoxycarbonyl-3-{N-[3- 
(4-methoxy- 
oarbony 1-4 -phony lpiperidin-l-yl) propyl] }carboxamido-4- ( 
4 -nitrophenyl) pyridine (208). A mixture of 
10 1 , 4-dihydro-2, 6-dimethyl-3-{N-[3- 
( 4 -methoxycarbony 1-4 -pheny lpiperidin-l-yl ) prop- 
yl ] } carboxamido-4 - ( 4 -nitrophenyl ) pyr idine-5-carboxyl ic 
acid (0.10 g, 0.174 mmol) , 1- (3-dimethylaminopropyl) -3- 
ethylcarbodiimide hydrochloride (0.0666 g, 0.347 mmol), 
15 4- (N,N-dimethylamino) pyridine (0.0424 g, 0.347 mmol), and 
ethanol (1 mL) in CH 2 C1 2 (40 mL) was stirred and refluxed 
for 14 hours and cooled. The reaction mixture was 
diluted to 150 mL with CH 2 C1 2 , washed with saturated NH 4 C1 
solution (3 X 40 mL) , and dried (MgSOJ . Solvent was 
20 evaporated from the CH 2 C1 2 solution and the product was 
purified by flash column chromatography on silica gel 
using CHCl 5 /MeOH/2M NH 3 in MeOH (100:4:2) as the eluent to 
afford the product as a yellow powder (0.055 g, 53%); mp 
73-75 °C. Anal. Calcd for C 3J H 40 N 4 O 7 . 0. 25 C 6 H 12 .0.5 H 2 0: C, 
25 65.28; H, 6.99; N, 8.83. Found: C, 65.40; H, 7.03; N, 
8.66. 

EXAMPLE 209 

30 5-carboxamido-3-{H-[3-(4- (2-cyanoethoxycarbon- 
yl) -4-phenylpiper idin-i-yi ) propyl ] } car box - 
aaido-l, 4-dihydro-2 , 6-dimethyl-4- ( 4 -nitrophenyl) pyridine 
(209). A mixture of 

5-carboxamido-l , 4-dihydro-2 , 6-dimethyl-4- (4-nitro- 

35 phenyl) pyridine-3-carboxylic acid (0.415 g, 1.31 mmol), 
1- ( 3-dimethylaminopropyl) -3-ethylcarbodiimide hydro- 
chloride (0.502 g, 2.62 mmol), 4-(N,N- 
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dimethylamino) pyridine (0.640 g, 5.24 mmol), and 3-{4-(2- 
cyanoethoxycarbonyl) -4 -phenylpiperidin-l-yl prop- 
ylamine. HC1 (0.508 g, 1.31 nunol) in CI^Clj (40 mL) was 
stirred and refluxed for 6 hours. The mixture was cooled 
5 to room temperature, diluted to 190 mL with CH 2 C1 2 , washed 
with saturated NH^Cl solution (3 X 40 mL) , and dried 
(MgSOJ . Solvent was evaporated from the CH 2 C1 2 solution 
and the product was purified by flash column 
chromatography on silica gel using CHCl 3 /MeOH/2M NH 5 in 
10 MeOH (100:4:2) as the eluent to afford the product as a 
yellow powder (0.487 g, 60.5%); mp 99-101 °c. Anal. 
Calcd for CjjHjjN^.O.SS CH 2 C1 2 : C, 60.93; H, 5.96; N, 
12.71. Found: C, 60.94; H, 5.77; N, 12.66. 

15 EXAMPLE 210 

5-Carboxaaido-3-{H-I3- (4-earbozy-4-phs&yl- 
p ip er id in -i-yi) propyl] ) earbozanido-l , 4-di- 
hydro-2,6-dimethyl-4-(4-nitrophenyl) pyridine (210). w 
20 a stirred solution of 5- ! carboxamido-3-{N-[3-(4-(2-cyano- 
ethoxycarbonyl) -4-phenylpiperidin-l-yl) propyl] } 

carboxam- 
ido-l , 4-dihydro-2 , 6-dimethy 1-4- (4 -nitrophenyl) pyridine 
(0.394 g, 0.641 mmol) in dioxane (2 mL) at 0 °C, aqueous 

25 IN sodium hydroxide (1.92 mL, 1.92 mmol) was added and 
the mixture was allowed to warm to room temperature. TLC 
analysis of the reaction mixture showed the completion of 
the reaction after 2 hours. Solvent was evaporated from 
the reaction mixture and the residue was redissolved in 

30 water (1 mL) and the pH was adjusted to 5-6 by the 
addition of IN HC1. The brown precipitate formed was 
filtered and dried under vacuum (0.252 g, 70%); mp 208- 
210 °C. Anal. Calcd for C3 0 H J5 N 5 O 6 .0.43 NaCl.l.o H 2 0: C, 
59.57; H, 6.17; N, 11.58. Found: C, 59.57; H, 6.17; N, 

35 11.48. 



EXAMPLE 211 
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5-carboxamido-l,4-dihydro-2, 6-dimethyl-3-{N-[3- (4- (2- 
methoxyethoxy) -4-phenylpiperidin-l-yl) propyl] } carbox- 
amido-4-( 4 -nitrophenyl) pyridine (211). A mixture of 
5-carboxamido-3-{N- [3- ( 4 -carboxy-4 -pheny lpiper- 
5 idin-l-yl)propyl] }carboxamido-l , 4-dihydro-2 , 6-di- 
methyl-4-(4-nitrophenyl) pyridine (0.080 g, 0,142 mmol) , 
i- ( 3-dimethy laminopr opy 1 ) -3 -ethy lcarbodi imide 
hydrochloride (0.0546 g, 0.284 mmol), 4-(N,N- 
dimethylamino) pyridine (0.0347 g, 0.284 mmol), and 2- 
10 methoxyethanol (0.0324 g, 0.426 mmol) in CH 2 C1 2 (15 mL) 
was stirred and refluxed for 14 hours and cooled. The 
reaction mixture was diluted to 50 mL with CH 2 C1 2 , washed 
with saturated NH 4 C1 solution (3 X 10 mL) , and dried 
(MgSOJ . Solvent was evaporated from the CH 2 C1 2 solution 
15 and the product was purified by flash column 
chromatography on silica gel using CHCl 3 /MeOH/2M NH 3 in 
MeOH (100:4:2) as the eluent to afford the product as a 
yellow powder (0.032 g, 36%); mp 79-80 °C. Anal. Calcd 
for C3 3 H 41 N 5 0 7 : C, 63.96; H, 6.67; N, 11.30. Found: C, 
20 64.23; H, 6.45; N, 11.03. 

EXAMPLE 212 

5-carboxamido-i,4-dihydro-2,6-dimetbyl-3-{N-[3-(4-(2- 
25 bydroxyethoxy) -4-phenylpiperidin-l-yl) propyl] >car- 
boxamido-4-(4-nitrophenyl) pyridine (212). A mixture of 
5-carboxamido-3-{N - [ 3- 
(4-carboxy-4-phenylpiperidin-l-yl)propyl]} 
carboxamido-l , 4-dihydro-2 , 6-dimethyl-4- (4 -nitrophenyl) p 
30 yridine (0.055 g, 0.098 mmol) , l-(3-dimethylaminopropyl) - 

3- ethylcarbodiimide hydrochloride (0.0375 g, 0.196 mmol), 

4- (N,N-dimethylamino) pyridine (0.024 g, 0.196 mmol), and 
ethylene glycol (0.0182 g, 0.294 mmol) in CH 2 C1 2 (15 mL) 
was stirred and refluxed for 14 hours and cooled. The 

35 reaction mixture was diluted to 50 mL with CH 2 C1 2 , washed 
with saturated NH t Cl solution (3 X . io mL) , and dried 
(MgS0 4 ) . Solvent was evaporated from the CH 2 C1 2 solution 
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and the product was purified by flash column 
chromatography on silica gel using CHCl 3 /MeOH/2M NH 3 in 
MeOH (100:4:2) as the eluent to afford the product as a 
yellow powder (0.038 g, 64%); mp 116-118 °C. Anal. Calcd 
5 for CjjHj^Oy .0.6 CHC1 3 : C, 57.81; H, 5.89; N, 10.34. 
Found: C f 57.68; H, 5.93; N, 10.23. 

EXAMPLE 213 

10 5-carboxamido-i, 4-ditaydro-2, 6-dimethyl-3-{M-£3- (4-phen- 
oxy-4-phenylpiperidin-l-yl) propyl] }carboxamido-4- (4-ni- 
trophenyl) pyridine (213). A mixture of 
5-carboxamido-3 - { n - [ 3 - 

( 4 -carboxy-4-phenylpiperidin-l-yl) propyl ] }carbox- 
15 amido-i , 4-dihydro-2 , 6-dimethyl-4- (4-nitrophenyl) pyridine 
(0.050 g, 0.098 mmol) , 1- (3-dimethylaminopropyl) -3- 
ethylcarbodiimide hydrochloride (0.0375 g, 0.196 mmol), 
4- (N,N-dimethylamino) pyridine (0.024 g, 0.196 mmol), and 
phenol (0.028 g, 0.294 mmol) in CH 2 C1 2 (15 mL) was stirred 
20 and refluxed for 14 hours and cooled. The reaction 
mixture was diluted to 50 mL with CHjCl^ washed with 
saturated NH 4 C1 solution (3 X 10 mL) , and dried (MgSOJ . 
Solvent was evaporated from the CH 2 C1 2 solution and the 
product was purified by flash column chromatography on 
25 silica gel using CHCl 3 /MeOH/2M NH 3 in MeOH (100:4:2) as 
the eluent to afford the product as a yellow powder 
(0.048 g, 77%); mp 121-122 °C. Anal. Calcd for 
C S6 H S9 H 5 O 6 .0.35 CHC1 3 : C, 64.25; H, 5.84; N, 10.31. Found: 
C, 64.10; H, 5.86; N, 10.07. 

30 

EXAMPLE 214 

2- ( (2-Azidoethyl) oxy)methyl-5-carboxamido-3- (H- (3- (4- 
c y a n o - 

35 4-phenylpiperidin-l-yl) propyl) )carboxaaido-i / 4-dihydro- 
6-aethyl-4-(4-nitro)phenylpyridine 2-(4- 
Nitrophenyl)methyleno-3-oxo-l-butanamide: A mixture of 4- 
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nitrobenzaldehyde (15,1 g, 100 mmol) , acetoacetamide 
(10.1 g, 100 mmol), piperidine (0.852 g, 10 mmol), and 
HOAc (0.601 g, 10 mmol) in 250 mL of isopropanol were 
stirred at room temperature for 13 hours. The 
5 precipitated product was filtered, washed with 50 mL of 
isopropanol and 2 X 50 mL of ether, and air dried to give 
20.1 g (86%) of the desired product as a slightly yellow 
solid: mp 148-155 °C. The product was used in the next 
step after spectral characterization. 

10 

2-( (2-Azidoethyl) oxy)methyl-5-carboxamido-l, 4-dihydro-6- 
methyl-4- (4-nitro)phenylpyridine-3-carboxylic Acid: A 
mixture of 5-( (2-azidoethyl)oxy) acetyl-2,2-dimethyl-4,6- 
dione-l, 3-dioxane (7.24 g, 26.7 mmol) and 3- 

15 hydroxypropionitrile (3.80 g, 53.4 mmol) in 50 mL of dry 
toluene were heated at reflux temperature for 2 hours, 
cooled, and the solvent was removed in vacuo. The 
residue was charged with ammonium acetate (2.26 g, 29.4 
mmol) and ethanol (50 mL) and heated at reflux 

20 temperature for 0.5 hour. 2- (4-Nitrophenyl)methyleno-3- 
oxo-l-butanamide (4.38 g, 18.7 mmol) was added to the 
reaction mixture and heated at reflux temperature for 3 
hours, cooled to room temperature, NaOH (139 mg) , in 10 
mL of water was added to the reaction mixture, and 

25 stirred for 3 hours. The solvent was removed in vacuo, 
the residue was partitioned between water (50 mL) and 
EtOAc (50 mL) , separated, extracted with 2 X 50 mL of 
water, the combined aqueous extracts were acidified with 
concentrated HC1 (pH = 3-4), extracted with 

30 dichloromethane (3 X 50 mL) , dried (Na 2 SO<) , and the 
solvent was removed in vacuo. The crude product was 
precipitated from a mixture of EtOAc-hexane to give 1.15 
g of the desired acid as a yellow solid: mp 160-165 °C. 
The product was used in the next step after spectral * 

35 characterization. 

2-( (2-Azidoethyl)oxy)methyl-5-carboxamido-3- (N- (3 - (4- 
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c y a n o 

4 -phenylpiperidin-l-yl) propyl) ) carboxanido-l, 4-dihydro- 
6-methyl-4-(4-nitro)phenylpyridine (214): A mixture of 2- 
(2-azidoethyl) oxy) methyl-5-carboxamido-l , 4-dihydro-6- 
5 methy 1-4 - ( 4 -nitro ) pheny lpyr idine-3 -carboxy 1 ic acid 150 
mg, 0.373 mmol) , DCC (154 mg, 0.746 mmol), DMAP (36 mg, 
0.300 mmol), and 1- (3-amino) propyl-4-cyano- 
4-phenylpiperidine (110 mg, 0.450 mmol) in 7 mL of dry 
dichloromethane were stirred at reflux temperature for 3 
10 hours. The solvent was removed in vacuo, redissolved in 
10 mL of ethyl acetate, filtered, solvent removed in 
vacuo, and the residue was chromatographed on 300 g of 
silica packed with MeOH-EtOAc (1:9). The column was 
eluted with MeOH-EtOAc (1:9) to give 133 mg (60%) of the 
15 desired product as a yellow solid: mp 81 °C (decomp.); 
Anal. Calcd for C 32 H 37 N 9 O 5 +0.2CHCl 5 : C, 59.36; H, 5.75; N, 
19.35. Found: C, 59.74; H r 5.69; N, 19.08 

EXAMPLE 215 

20 

2- ( (2-Aminoethyl) oxy ) methyl-5-carboxamido-3- (N- ( 3- 
( 4 - c y a n o 

4-phenylpiperidin-l-yl)propyl) ) carboxamido-1, 4-dihydro- 
6-mettoyl-4-(4-nitrophenyl) pyridine (215): To a solution 
25 of 2-((2-azidoethyl)oxy)methyl-5-carboxamido-3-(N-(3- 
(4-cyano-4-phenyl- 
piperidin-l-yl ) propyl) ) carboxamido-1 , 4-dihydro-6-methyl 
-4 -(4-nitro) pheny lpyr idine (100 mg, 0.160 mmol) in 5 mL 
of EtOAc at 0 °C was added 1 M (Me) 3 P in THF (0.40 mL, 
30 0.40 mmol), and water (14 mL, 0.80 mmol). The reaction 
mixture was stirred at room temperature for 3 hours, and 
the solvent was removed in vacuo. The crude product was 
chromatographed on 100 g of silica packed with NH 3 (2N in 
MeOH)-MeOH-CHCl 3 (1:2:10). The column was eluted with NH 3 
35 (2N in MeOH) -MeOH-CHCl 3 (1:2:10) to give 77 mg (80%) of 
the desired product as a yellow solid: mp 101 °c 
(decomp.); Anal. Calcd for C^H^NjC^+O.SCH^Clj: C, 60.60; 
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H, 6.26; N, 15.22. Found: C, 60.65; H, 6.12; N, 15.37. 

EXAMPLE 216 

5 2-( (Azidoethyl)oxy)methyl-5-carboxamido-l,4-dihydro-6- 
methyl-4- (4-nitro) phenyl-3- (N- (3- (4-pbenylpiperidin-l- 
yl ) propyl ) )carboxamidopyridine (216): A mixture of 2- (2- 
azidoethyl) oxy) methyl-5-carboxamido-i, 4-dihydro-6-methyl- 
4-(4-nitro)phenylpyridine-3-carboxylic acid (150 mg, 

10 0.373 mmol), DCC (154 mg, 0.746 mmol) , DMAP (36 mg, 0.300 
mmol), and l-(3-amino)propyl-4-phenylpiperidine (87 mg, 
0.400 mmol) in 7 mL of dry dichloromethane were stirred 
at reflux temperature for 4 hours, and then at room 
temperature for 17 hours. The solvent was removed in 

15 vacuo, redissolved in 10 mL of ethyl acetate, filtered, 
washed with aqueous saturated ammonium chloride solution 
(3 X 3 mL), brine (3 mL) , dried (Na 2 S0 4 ) , solvent removed 
in vacuo, and the residue was chroma tographed on 300 g of 
silica packed with MeOH-EtOAc (1:3). The column was 
20 eluted with MeOH-EtOAc (1:3) to give 133 mg (60%) of the 
desired product as a yellow solid: mp 76 °C (decomp.); 
Anal. Calcd for C 32 H 37 N 9 O 5 +0. 12CHC1 3 : C, 60.58; H, 6.23; N, 
18.16. Found: C # 60.76; H, 6.22; N, 17.76. 

25 EXAMPLE 217 

2- ( (2-Aminoethyl) oxy) methyl-5-carboxamido-l, 4-dihydro-6- 
meth yl-3-(N-(3- 
(4, 4-dipheoylpiperidin-l-yl) propyl) ) carboxamido-4- (4-ni- 

30 tro)phenylpyridine (217): To a solution of 2-((2-amino- 
ethyl) oxy)methyl-5-carboxamido-l,4-dihydro-6-methyl- 
3 ( N - ( 3 - 

(4, 4-diphenylpiperidin-l-yl) propyl) ) carboxamido-4- (4-ni 
tro) phenylpyridine (116 mg, 0.170 mmol) in 5 mL of EtOAc 1 

35 at 0 °C was added 1 M (Me) 3 P in THF (0.43 mL, 0.43 mmol), 
stirred at 0 °C for 10 minutes, and water (15 mL, 0.85 
mmol) was added. The reaction mixture was stirred at 
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rooin temperature for 2 hours, and the solvent was removed 
in vacuo. The crude product was chromatographed on 150 
g of silica packed with NH 3 (2N in MeOH) -MeOH-CHCl 3 
(1:2:10). The column was eluted with NH 3 (2N in MeOH) - 
5 MeOH-CHClj (1:2:10) to give 88 mg (80%) of the desired 
product as a yellow solid: mp 130-140 °C; Anal. Calcd for 
C 38 H 45 N 5 O 6 +0.7CH 2 Cl 2 : C, 63.58; H, 6.42; N, 11.80. Found: C, 
63.56; H, 6.62; N, 11.55. 

10 EXAMPLE 218 

2- ( (2-Aminoethyl) oxy)methyl-5-carboxajnido-i, 4-dihydro-6- 
Mtbyl-4 - (4-nitro) pbenyl-3 - ( N - < 3 - 
(4-phenylpiperidin-l-yl) propyl) ) carboxamidopyridine 

15 (218): To a solution of 2- ( (2- (azido- 
ethyl) oxy)methyl-5-carboxamido-l, 4-dihydro-6-methyl- 
4- (4-nitro) phenyl-3- (N-( 3- (4-phenylpiperidin-l-yl) prop- 
yl) ) carboxamidopyridine (88 mg, 0.146 mmol) in 6 mL of 
EtOAc at 0 °C was added 1 M (Me) 3 P in THF (0.37 mL, 0.37 

20 mmol), and water (13 mL, 0.73 mmol) was added. After 15 
minutes, a precipitate was formed which redissolved after 
addition of 4.5 mL of dry THF. The reaction mixture was 
stirred at room temperature for 4 hours, and the solvent 
was removed in vacuo. The crude product was 

25 chromatographed on 140 g of silica packed with NH 3 (2N in 
MeOH)-MeOH-CHCl 3 (1:2:10). The column was eluted with NH 3 
(2N in MeOH)-MeOH-CHCl 3 (1:2:10) to give 65 mg (80%) of 
the desired product as a yellow solid: mp 125 °C 
(decomp.); Anal. Calcd for C^H i5 N 5 0 6 +o • 35CH 2 C1 2 : C f 62.09; 

30 H, 6.76; N, 13.86. Found: C, 62.22; H, 6.88; N, 13,51. 

EXAMPLE 219 

2- ( < 2-Aminoethyl) oxy) aethyl-6-ethyl-l, 4-dihydro-4- 
35 { 4 -nitro ) phenyl-3 -(N-(3-(4,4 -d ipheny lpiper idin- 1- 

yl) propyl) ) carboxamidopyridine-5-carboxylic Acid (219 ) : 

To a solution of 
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2 - ( ( 2 - a z idoe thy 1 ) oxy ) me thy 1 - 6 - ethy 1-1,4 -dihy dr o- 4 - 
(4 -nitro) pheny 1-3- (N- ( 3- ( 4 , 4-diphenylpiperidin-l- 
yl ) propyl ) )carboxamidopyridine-5-carboxylic acid (38 mg, 
0.055 mmol) in 4 mL of THF-EtOAc (1:3) at 0 °C was added 
5 l M (Me) 3 P in THF (0.14 mL, 0.14 mmol) , and water (12 mL, 
0.67 mmol). The reaction mixture was stirred at room 
temperature for 2 hours, and the solvent was removed in 
vacuo. The crude product was chromatographed on 75 g of 
silica packed with NH 3 (2N in MeOH) -MeOH-CHCl 3 (1:2:7). 
10 The column was eluted with NH 3 (2N in MeOH) -MeOH-CHCl 3 
(1:2:7) to give 30 mg (82%) of the desired product as a 
yellow solid. The chromatographed contained small 
amounts of an impurity. The product was precipitated 
from a mixture of EtOH-EtOAc: mp 180 °C (decomp.); Anal. 
15 Calcd for C M H 45 N 5 O 6 +1.4H 2 O+0.7CHCl 3 : C, 59.86; H, 6.29; N, 
9.02. Found: C, 59.89; H, 6.09; N, 8.77. 

EXAMPLE 220 

20 5- (2-Cyanoethoxy) carbonyl-3- (N- (3- <4-cyano-4-phenylpip- 
eridin-l-yl)propyl))carboxamido-6-ethyl-i,4-dihydro-2- 
methyloxymethyl-4-(4-iiitro)phenylpyridine (220): a 

mixture of 5- (2-cyanoethoxy)carbonyl-6-ethyl-l,4-dihydro- 
2-methyloxymethyl-4- (4-nitro) pheny lpyridine-3-carboxylic 
25 acid (150 mg, 0.361 mmol), DCC (149 mg, 0.722 mmol), and 
DMAP (35 mg, 0.289 mmol) in 12 mL of dry dichloromethane 
were stirred at room temperature for 1 hour before 
addition of l-(3-amino)propyl-4-cyano-4-phenylpiperidine 
(114 mg, 0.469 mmol). The resulting mixture was heated 
30 at reflux temperature for 3 hours. The reaction mixture 
was filtered, concentrated in vacuo, and the residue was 
chromatographed on 300 g of silica (MeOH-EtOAc, 1:29) to 
give 196 mg of the title compound (85%) as a yellow 
solid: mp 58-68 °C; Anal Calcd for C^H^N^+0 . 7H 2 0 : C, 
35 64.34; H, 6.39; N, 12.86. Found: C, 64.69; H, 6.50; N, 
12.49. 
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EXAMPLE 221 

5- (2-Cyanoethoxy) carbonyl-6-ethyl-l, 4-dihydro-2-nethyl- 
oxynethyl-4- (4-nitro)phenyl-3- (N- (3- (4-phenylpiperid- 
5 in-l-yl ) propyl ) ) carboxamidopyridine (221): A mixture of 
5- (2-cyanoethoxy ) carbony 1-6-ethyl-l , 4-dihydro-2- 
methyloxymethyl-4- (4-nitro) phenylpyridine-3-carboxylic 
acid (150 mg, 0.361 mmol) , DCC (149 mg, 0.722 mmol), and 
DMAP (35 mg, 0.289 mmol) in 8 mL of dry dichloromethane 

10 were stirred at room temperaturre for 0.5 hour before 
addition of l-(3-amino)propyl-4-phenylpiperidine (103 mg, 
0.469 mmol). The resulting mixture was heated at reflux 
temperature for 2.5 hours. The reaction mixture was 
filtered, concentrated in vacuo, and the residue was 

15 chromatographed on 120 g of silica (MeOH-EtOAc, 1:9) to 
give 200 mg of the title compound (90%) as a yellow 
solid: mp 55-63 °C; Anal. Calcd for C^H^N^+O.SJ^O: C, 
65.37; H, 6.78; N, 11.21. Found: C, 65.23; H, 6.77; N, 
10.94. 

20 

EXAMPLE 222 

3 - (N- ( 3 - ( 4 -Cyano- 4-phenylpiperid in-l-yl) prop- 
yl) ) carboxamido-6-ethyl-i, 4 -dihydro-2 -methy loxy- 
25 methyl-4- (4-nitro) phenylpyridine-5-carboxylic Acid (222) : 

To a solution of 3-(N-(3-(4-cyano-4-phenylpiper- 
idin-l-yl)propyl) ) carboxamido-5- (2-cyanoethoxy) car- 
bony 1-6 -ethy 1-1,4 -d ihy dro-4 - ( 4 -n i tr o ) pheny 1 -2 -me thy loxy- 
methylpyridine (170 mg, 0.265 mmol in 3 mL of dioxane was 

30 added water containing NaOH (16 mg, 0.398 mmol). After 
2 hours, the solvent was removed in vacuo, the residue 
was dissolved in water (20 mL) , acidified with aqueous l 
N HC1 solution (pH « 3-4), and extracted with 
dichloromethane (3 X 15 mL) . The combined 

35 dichloromethane extracts were dried (Na 2 S0 4 ) , and the 
solvent was removed in vacuo to give 150 mg (96%) of the 
desired product as a yellow solid: mp 115 °C (decomp.): 
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Anal. Calcd for CjjHjtNjO^I.O^O+O.SCH^Ij: C, 60.23/ H, 
6.22; N, 10.81. Found: C, 60.35; H, 6.20; N, 10.76. 

EXAMPLE 223 

5 

6-Ethyl-i , 4 -dihydro-2 -me thy loxymethy 1-4 - ( 4 -nitro ) phony 1- 
3 - ( H - ( 3 - 

(4-phenylpiperidin-i-yl) propyl) ) carboxamidopyridine-5- 
carboxylic Acid (223): To a solution of 5- (2- 
10 cyanoethoxy) carbonyl- 

6-ethyl-i, 4 -dihydro-2 -methy loxymethy 1-4- (4-nitro) phenyl- 
3 " ( N - ( 3 

(4-phenylpiperidin-l-yl) propyl) ) carboxamidopyridine (110 
mg, 0.180 mmol in 2 mL of dioxane was added 0.70 mL of 
15 water containing NaOH (li mg, 0.270 mmol). After 2.5 
hours, the solvent was removed in vacuo, the residue was 
dissolved in water (8 mL) , acidified with aqueous 1 N HC1 
solution (pH - 5) , and extracted with dichloromethane (3 
X 8 mL) . The combined dichloromethane extracts were 
20 dried (Na 2 S0 4 ), and the solvent was removed in vacuo to 
give 100 mg (100%) of the title compound as a yellow 
solid: np 88 °C (decomp.): Anal. calcd for 

c vfi37 s $°6*°'* c ^h i C, 63.21; H, 6.55; N, 9.39. Found: C, 
63.21; H, 6.60; N, 8.92. 

25 

EXAMPLE 224 



2-(C2-Azidoethyl)oxy)methyl-6-ethyl-i # 4-diiiydro- 
5-N-methylcarboxamido-4- ( 4-nitro) phenyl-3- <N- (3- (4 , 4- 
3 0 diphenylpiperidin-i-yl) propyl) ) carboxamidopyridine (224 ) : 

A mixture of 2-((2-azidoethyl)oxy)methyl-6-ethyl-i,4- 

dihydro-4-(4-nitro)phenyl-3-(N-(3- 
(4 , 4-diphenylpiperidin-l-yl) propyl) ) 

carboxamidopyridine-5-carboxylic acid (100 mg, 0.144 
35 mmol), DCC (48 mg, 0.231 mmol), and DMAP (122 mg, 14.1 
mmol) in 5 mL of dry dichloromethane were stirred at room 
temperature for 1 hour followed by addition of 40% 
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methylamine in water (0.123 mL, 1.44 nunol) . The 
resulting mixture was stirred at room temperature for 18 
hours. The reaction mixture was filtered, and the 
solvent was removed in vacuo. The crude product was 
5 dissolved in 10 mL of EtOAc , sequentially washed with 
aqueous saturated ammonium chloride (3X2 mL) , water (2 
mL) , aqueous saturated sodium chloride solution (3 mL) , 
dried (Na 2 C0 3 ) , and the solvent was removed in vacuo. The 
product was chromatographed on 100 g of silica packed 
10 with MeOH-EtOAc (1:4). The column was eluted with MeOH- 
EtOAc (1:4) to afford 88 mg (90%) of the desired product 
as a yellow solid: mp 95 °c (decomp.); Anal. Calcd for 
c 59 H M 8 a° 5 +1 > 7 H 2 0: C, 63.52; H, 6.75; N, 15.19. Found: c, 
63.46; H, 6.32; N, 14.82. 

15 

EXAMPLE 225 

2- ( (2-Aminoethyl) oxy) methyl-6-etnyl-l, 4-dihydro- 
5-N-methy 1 carboxam ido-4 - (4-nitro)phenyl-3- ( 3- 
20 (N- (4 , 4-diphenylpiperidin-i-yl)propyl) ) carboxamidopyrid 

ine (225): To a solution of 
2-( (2-azidoethyl) oxy ) methy 1-6-ethyl-l , 4-dihydro- 
5-N-methy 1 carboxam ido-4 - (4-nitro) phenyl-3- (3- 
(N-( 4,4-diphenyl- 

25 piperidin-l-yl) propyl) ) carboxamidopyridine (75 mg, o.ll 
mmol) in 5 mL of EtOAc at 0 °C was added l M (Me) s P in THF 
(0.44 mL, 0.44 mmol), and water (20 mL, l.i mmol). The 
reaction mixture was stirred at room temperature for 3 
hours, and the solvent was removed in vacuo. The crude 

30 product was chromatographed on 100 g of silica packed 
with NH 3 (2N in MeOH) -MeOH-CHCl, (1:2:15). The column was 
eluted with NH 3 (2N in MeOH) -MeOH-CHCl 3 (1 L of 1:2:17 and 
1 L of 1:2:15) to give 60 mg (83%) of the desired product 
as a yellow solid: mp 115 °C (decomp.); Anal. Calcd for 

35 C 39 H 48 N 6 O 5 +1 « 0H 2 O: c » 67.03; H, 7.21; N, 12.03. Found: C, 
66.98; H, 7.18; N, 11.54. 



WO 94/22829 



PCT/US94/03852 



-468- 
EXAMPLE 226 

2- ( (2-Azidoethyl) oxy ) metbyl-5- (2-cyanoethoxy) carbonyl-6 
-etbyl-l, 4-dibydro-3- (N- ( 3- ( 4 -met boxy carbon- 
5 y 1-4-phenylpiper idin-l-yl ) propyl) ) carboxamido- 
4-(4-nitro)phenylpyridine (226): A mixture of 2-((2- 
azidoethyl) oxy) methyl-5- (2-cyanoethoxy) carbonyl-6-ethyl- 
1 , 4-dihydro-4- (4-nitro) phenylpyridine-3 -car boxy lie acid 
(1.00 g, 2.13 mmol), DCC (877 mg, 4.25 mmol), and DMAP 

10 208 mg, 1.70 mmol) in 40 mL of dry dichloromethane were 
stirred at room temperature for 15 minutes followed by 
addition of 1- (3-amino) propyl-4-methoxycarbonyl-4- 
phenylpiperidine (630 mg, 2.28 mmol) . The resulting 
mixture was stirred at room temperature for 19 hours, 

15 filtered, and the solvent was removed in vacuo. The 
product was chromatographed on 750 g of silica packed 
with MeOH-EtOAc (1:9). The column was eluted with MeOH- 
EtOAc (1:9) to afford 1.33 g (84%) of the desired product 
as a yellow solid: mp 54-60 °C; Anal. Calcd for C^^O,: 

20 C, 60.97; H, 6.10; N, 15.37. Found: C, 60.81; H, 6.24; N, 
15.12. 

EXAMPLE 227 

25 2- ( (2 -Azidoethyl) oxy) methyl-6-ethyl-l, 4-dihydro-3- (N- (3- 
( 4 -methoxycarbonyl-4-phenylpiperidin-l-yl) propyl) ) carbo 
xamido-4-(4-nitro)phenylpyridine-5-carboxylicAcid (227) : 
Toa soutionof 
2- ((2-azidoethyl) oxy) methyl-5- (2-cyanoethoxy) carbonyl-6- 

30 ethyl-l,4-dihydro-3-(N-(3- 
(4-methoxycarbonyl-4-phenylpiperid- 
in-l-y 1 ) propyl ) ) carboxamido-4 - ( 4 -nitro ) pheny lpyr idine 
(1.30 g, 1.78 mmol) in 10 mL of dioxane was added NaOH 
(75 mg, 1.87 mmol) in 5 mL of water. The reaction * 

35 mixture was stirred at room temperature for 2 hours, and 
the solvent was removed in vacuo. The residue was 
dissolved in 50 mL of water, acidified with 1 N HC1 



WO 94/22829 



PCT/US94/03852 



-469- 

solution (pH = 5), the precipitated solids were filtered, 
and dried (MgS0 4 ) to give 1.20 g (100%) of the desired 
product as a yellow solid: mp 110-120 °C: Anal calcd for 
C^H^l^Og+l.SHgO: C # 58.11; H, 6.31; N, 13.95. Found: C, 
5 58.38; H, 5.99; N, 13.85. 

EXAMPLE 228 

2- ( (2-Azidoethyl) oxy)methyl-6-ethyl-l, 4-dihydro-3- (N- (3* 
10 (4-inethoxycarbonyl-4-phenylpiperidin-l-yl) propyl) )carbo 
xamido-5-N-methylcarboxamido-4- (4-nitro) pheny lpyridine 

(228) : A solution of 
2- ( (2-azidoethyl ) oxy) methyl-6-ethyl-l , 4-dihydro-3- (N- (3- 
( 4 -methoxycarbony 1 -4 -pheny lpiper idin-l-y 1 ) propyl ) ) carbo 

15 xamido-4- (4-nitro) phenylpyridine-5-carboxylic acid (100 
mg, 0.148 mmol) , DCC (61 mg, 0.296 mmol) , and DMAP (14 
mg, 0.118 mmol) in 4 mL of dry dichloroxnethane were 
stirred at room temperature for 0.5 hour, the reaction 
mixture was charged with 0.13 mL of 40% MeNH 2 in water, 

20 and stirred at room temperature for 16 hours. The 
reaction mixture was filtered, the solvent was removed in 
vacuo, and the crude product was chromatographed on 100 
g of silica packed with MeOH-EtOAc (1:6). The column was 
eluted with MeOH-EtOAc (1:6) to give 71 mg (70%) of the 

25 desired product as a yellow solid: mp 73-83 °C; Anal. 
Calcd for C 35 H a N a O 7 +0. 2H ? 0: C, 59.90; H, 6.34; N, 15.88. 
Found: C, 59.74; H, 6.50; N, 15.60 

EXAMPLE 229 

30 

2- ( (2-Aminoetbyl ) oxy ) *ethyl-6-ethyl-l, 4-dihydro-3- (N- (3- 
(4-methoxycarbonyl-4-phenylpiperidin-i-yl)propyl) ) carbo 
xamido-5-N-methylcaxboxamido-4- (4-nitro) pheny lpyridine 

(229) : To a solution of 
35 2-((2-azidoethyl)oxy)methyl-6-ethyl-l,4-dihydro-3-(N-(3- 

(4-methoxycarbonyl-4 -pheny lpiperidin-1-yl) propyl) ) carbo 
xamido-5-N-methylcarboxamido-4- (4-nitro) pheny lpyridine 
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(54 mg, 0.078 nunol) in 3 nL of EtOAc at 0 °C was added 1 
M (Me) 3 P in THF (0,30 mL, 0.30 mmol) , and water (14 mL, 
0.78 mmol) . The reaction mixture was stirred at room 
temperature for 4 hours, and the solvent was removed in 
5 vacuo. The crude product was chromatographed on 100 g of 
silica packed with NH 3 (2N in MeOH)-MeOH-CHCl 3 (1:2:15). 
The column was eluted with NH 3 (2N in MeOH) -MeOH-CHCl 3 
(1:2:15) to give 44 mg (85%) of the desired product as a 
yellow solid: mp 95 °C (decomp.); Anal. Calcd for 
10 ^5 H 46 N 6°7 +1 - 0H 2 O: c ' 61-75; H, 7.11; N, 12.34* Found: C, 
61.74; H, 7.10; N, 12.02. 

EXAMPLE 230 

15 2 - ( ( 2 -A2 idoethyl ) oxy ) methy 1-6-ethy 1-5-N-ethy Icarbox- 
aiaido-1, 4-dihydro-3- (N- (3- (4-methoxycarbonyl-4-phenyl- 
piperidin-l-yl)propyl) >carboxamido- 
4-(4-nitro)phenylpyridine (230): A solution of 

2- ( (2-azidoethyl) oxy) methyl-6-ethyl-l , 4-dihydro-3- (N- ( 3- 

20 ( 4 -me thoxy car bony 1-4 -phenyl piper i din- 1-yl) prop- 
yl) ) carboxamido-4- (4-nitro) phenylpyridine-5-carboxylic 
acid (120 mg, 0.178 mmol), DCC (73 mg, 0.36 mmol), and 
DMAP (17 mg # 0.118 mmol) in 5 mL of dry dichloromethane 
were stirred at room temperature for 1.5 hours, the 

25 reaction mixture was charged with 0.144 mL of 70% EtNH 2 in 
water (1.78 mmol), and stirred at room temperature for 2 
days. The reaction mixture was filtered, and the solvent 
was removed in vacuo. The crude product was dissolved in 
10 mL of EtOAc , sequentially washed with aqueous 

30 saturated ammonium chloride (5 mL) , water (5 mL) , aqueous 
saturated sodium carbonate solution (5 mL) , dried 
(Na 2 C0 3 ) , and the solvent was removed in vacuo. The crude 
product was chromatographed on 100 g of silica packed 
with MeOH- EtOAc (1:9). The column was eluted with MeOH- 

35 EtOAc (1:9) to give 50 mg (45%) of the desired product as 
a yellow solid: mp 70 °C (decomp.); Anal. Calcd for 
C 36H46 N 8°7 +1 - 0H 2 O: c < 59-^; H, 6.71; N, 15.55. Found: C, 
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60.02; H, 6.79; N, 14.56. 

EXAMPLE 231 

2- ( (2-Azidoethyl) oxy) methyl-5-carboxamido-6-ethyl-l, 4- 
dihydro-3- (N- (3- (4-methoxycarbonyl-4-pbenylpiperidin-l- 
yDpropyl) ) carboxamido-4-(4-nitro>phenylpyridine (231) : 

Amixtureof 
2-( (2-azidoethyl)oxy)methyl-6-ethyl-l,4-dihydro-3-(N-(3- 
( 4 -methoxycarbony 1-4 -phenylpiperidin-l-yl) propyl) ) carbo 
xamido-4 - ( 4 -nitr o) pheny lpyr idine-5-carboxy lie acid (120 
mg, 0*178 mmol), DCC (73 mg, 0.36 mmol) , and DMAP (17 mg, 
0*118 mmol) in 5 mL of dry dichloromethane were stirred 
at room temperature for 1.5 hours, the reaction mixture 
was charged with 1.78 mL of 58% NH 4 OH in water (1.78 
mmol), and stirred at room temperature for 2 days. The 
reaction mixture was filtered, the solvent was removed in 
vacuo. The crude product was dissolved in 10 mL of 
EtOAc, sequentially washed with aqueous saturated 
ammonium chloride (5 mL) , water (5 mL) , aqueous saturated 
sodium carbonate solution (5 mL) , dried (Na 2 C0 3 ) , and the 
solvent was removed in vacuo. The crude product was 
chromatographed on 100 g of silica packed with MeOH-EtOAc 
(1:9). The column was eluted with MeOH-EtOAc (1:9) to 
give 50 mg (42%) of the desired product as a yellow 
solid: mp 70-75 °C; Anal. Calcd for C^H^N^+l. 0H 2 0: C, 
58.95; H, 6.40; N, 16.17. Found: C, 58.86; H, 6.19; N, 
15.81. 

EXAMPLE 232 

2- ( (2-Azidoethyl) oxy)methyl-6-ethyl-5-methoxycarbonyl-3 

( N - ( 3 

( 4 -methoxycarbonyl-4-phenylpiperidin-l-yl) propyl) ) carbo 
xamido-l, 4-dihydro-4- (4-nitro)phenylpyridine (232) : A 
mixture of 2-( (2-azidoethyl)oxy)methyl-6-ethyl-3-(N-(3- 
( 4 -methoxycarbonyl-4-phenylpiperid- 
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in-l-yl)propyl))carboxamido-l,4-dihydro- 
4-(4-nitro)phenylpyridine-5-carboxylic acid (120 mg, 
0.178 mmol), DCC (73.3 mg, 0.353 mmol) , and DMAP (17.4 
mg, 0.142 mmol) in 5 mL of dry dichloromethane were 
5 stirred at room temperature for 2 hours, the reaction 
mixture was charged with methanol (72 ml, 9.6 mg, 1.78 
mmol) , and stirred at room temperature for 2 days. The 
reaction mixture was filtered, and the solvent was 
removed in vacuo. The crude product was chromatographed 
10 on 100 g of silica packed with MeOH-EtOAc (1:9). The 
column was eluted with MeOH-EtOAc (1:19) to give 91 mg 
(74%) of the desired product as a yellow solid: mp 50-60 
°C; Anal. Calcd for Cj 5 H 43 N 7 O 8 +0.5H 2 O: C, 60.16; H, 6.35; N, 
14.03. Found: C, 60.33; H, 6.51; N, 13.84. 

15 

EXAMPLE 233 

2- ( (2-Aminoethyl)oxy)methyl-6-ethyl-5-N- 
ethylcarboxamido-i,4-dihydre-3- ( n - < 3 - 
20 (4-mettaoxycarbonyl-4-phenylpiperidin-i-yl) prop- 
yl) )carboxamido-4-(4-nitro)phenylpyridine (233): To a 
solution of 2-((2-Azidoethyl)oxy)methyl-6-ethyl-5-N- 
ethylcarboxamido-l , 4-dihydro-3- ( N - ( 3 - 
(4-methoxycarbonyl-4-phenylpip- 
25 eridin-l-yl) propyl) ) carboxamido-4- (4-nitro) phenylpyridine 
(30 mg, 0.043 mmol) in 4 mL of EtOAc at 0 °C was added 1 
M (Me) 3 P in THF (0.17 mL, 0.17 mmol), and water (8 mL, 
0.43 mmol). The reaction mixture was stirred at room 
temperature for 4 hours, and the solvent was removed in 
30 vacuo. The crude product was chromatographed on 100 g of 
silica packed with NH 3 (2N in MeOH) -MeOH-CHCl 3 (1:2:12). 
The column was eluted with NH 3 (2N in MeOH) -MeOH-CHCl 3 
(1:2:12) to give 25 mg (86%) of the desired product as a 
yellow solid: mp 112 °C (decomp.); Anal. Calcd for 
35 C^N^+O.SHjO+O.SCHjCIj: C, 60.20; H, 6.92; N, 11.54. 
Found: C, 60.14; H, 7.31; N, 11.23. 
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EXAMPLE 234 

2- ( (2 -Aminoethyl) oxy)methyl-5-carboxamido-6-ethyl-l, 4-di- 
hydro-3- (N- (3- (4-methoxycarbonyl-4-phenylpiperid- 
5 in-l-y 1 ) propyl ) ) carboxamido-4 - ( 4 -ni tro ) pbeny lpyr idine 
(234): To a solution of 2-( (2-Azidoethy l)oxy) meth- 
yl -5-carboxam ido-6-e thy 1-1 , 4-dihydro-3- (N- ( 3- 
(4-nethoxycarbonyl-4-phenylpiperid- 
in-l-yl) propyl) ) carboxamido-4- (4-nitro) pheny lpyridine (30 
10 mg, 0.044 mmol) in 4 mL of EtOAc at 0 °C was added 1 M 
(Me) 3 P in THF (0.18 mL, 0.18 mmol), and water (16 mL, 
0.88 mmol). The reaction mixture was stirred at room 
temperature for 4 hours, and the solvent was removed in 
vacuo. The crude product was chromatographed on 100 g of 
15 silica packed with NH 3 (2N in MeOH) -MeOH-CHCl 3 (1:2:15). 
The column was eluted with NH 3 (2N in MeOH) -MeOH-CHCl 3 
(1:2:15) to give 44 mg (95%) of the desired product as a 
yellow solid: mp 115 °C (decomp.); Anal. Calcd for 
C 35 H 46 N 6°7 +1 -°H 2 O+0.2CH 2 Cl 2 : C, 60.08; H, 6.84; N, 12.29. 
20 Found: C, 60.37; H, 6.96; N, 11.98. 

EXAMPLE 235 

2- { ( 2 -Aminoethyl ) oxy) methyl-6-etby l-l , 4 -dihydro-5-metho 
25x ycarbonyl-3 - (n - ( 3 - 
( 4 -me thoxycarbony 1-4 -pbeny lpiper id in-l-yl) prop- 
yl)) carboxamido-4- (4 -nitro) pbeny lpyr idine (235) : To a 
solution of 
2-((2-azidoethyl)oxy)methyl-6-ethyl-l,4-dihydro- 
30 5-methoxycarbonyl-3-(N-(3- 
( 4 -methoxycarbony 1-4 -pheny lpiper idin- 

l-yl)propyl) ) carboxamido-4- (4-nitro) pheny lpyridine (65 
mg, 0.094 mmol) in 4 mL of EtOAc at 0 °c was added 1 M 
(Me) 3 P in THF (0.38 mL, 0.38 mmol), and water (34 mL, 
35 1.88 mmol). The reaction mixture was stirred at room 
temperature for 2.5 hours, and the solvent was removed in 
vacuo. The crude product was chromatographed on 100 g of 
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silica packed with NH 3 (2N in MeOH) -MeOH-CHCl 3 (1:2:30) . 
The column, was eluted with NH 3 (2N in MeOH) -MeOH-CHCl 3 
(1:2:15) to give 55 mg (88%) of the desired product as a 
yellow solid: mp 70 °C (decomp.). 

The hydrochlride salt was prepared by dissolving 5 mg of 

2- ( (2-aminoethyl)oxy)methyl-6-ethyl-l, 4-dihydro-5-metho 
xycarbonyl-3- ( N - ( 3 - 
(4-methoxycarbony 1-4 -phenyl pi per idin-l-yl) prop- 
yl) ) carboxamido-4-(4-nitro)phenylpyridine in 2 mL of 
dichloromethane and 2 mL of 1 N HC1 in ether was added, 
the precipitated product was collected, and dried: mp 140 
°C (decomp.); Anal. Calcd for C^ 5 H 45 N 5 O 8 +2.0HCl+1.5H 2 O: C, 
55.05; H, 6.60; N, 9.17. Found: C, 54.80; H, 6.22; N, 
8.58. 

EXAMPLE 236 

5-Acetyl-2-( ( 3-aminopropyl) oxy ) me thy 1 - 1 , 4-di- 
hydro-6-methyl-4- (4-nitro) phenyl-3- (K- (3- ( 4 , 4-di- 
phenylpiperidin-l-yl) propyl) ) carboxamidopyridine (236) 

3- (4-Nitrophenyl)methylenepentane-2,4-dione: A mixture of 
pentane-2,4-dione (20.0 g, 200 mmol), 4-nitrobenzaldehyde 
(30.2 g, 200 mmol) , piperidine (1.70 g, 20.0 mmol) , and 
HOAc (1.20 g, 20.0 mmol) in 500 mL of isopropanol were 
heated with a heat gun until a homogeneous solution 
resulted. The reaction mixture was then stirred at room 
temperature for 18 hours. The precipitated solids were 
filtered, sequentially washed with isopropanol and ether, 
and air dried to give 28.3 g of the title compound. The 
filtrate also yielded 5.10 g of 3-(4- 
nitrophenyl) methylenopentane-2 , 4-dione for a combined 
yield of 72%: mp 90-91 °C. The product was used in the 
next step after spectral characterization. 

3-Azidopropanol: A mixture of 3-chloropropanol (100 g, 
1.06 mol), sodium azide (103 g, 1.59 mol) , NaOH (636 mg, 
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15.9 mol), and Nal (2.39 g, 15.9 mmol) in a mixture of 
H 2 0-EtOH (2:1, 750 mL) were stirred at 60-65 °C (bath 
temperature) for 3 days. The reaction mixture was 
cooled, extracted with EtOAc (3 X 250 mL) , dried (MgSOJ , 
5 and the solvent was remove in vacuo. The crude product 
was distilled under reduced pressure to give 98.6 g (92%) 
of 3-azidopropanol as a colorless oil: bp 56-58 (0.2 
mmHg) . The product was used in the next step after 
spectral characterization. 

10 

(3-Azidopropyl)oxyacetic Acid: A solution of 3- 
azidopropanol (70.1 g, 0.693 mol) in 100 mL of THF was 
added dropwise, in a period of 1.5 hours, to a 
mechanically stirred suspension of NaH (60% in mineral 

15 oil, 30.5 g, 0.763 mol) in 250 mL of THF. During the 
addition of 3-azidopropanol, a gentle reflux was 
maintained. This was followed by addition of solid Nal 
(10.4 g, 69.3 mmol), and tetrabutylammonium bromide (22.3 
g, 69.3 mmol), and sodium chloroacetate (88.8 g, 0.763 

20 mol) . The reaction mixture was heated at reflux 
temperature for 19 hours, cooled, quenched initially with 
20 mL of water (added dropwise) and then with 700 mL of 
water, washed with EtOAc (3 X 200 mL) , acidified with 
concentrated HC1 to pH = 2, and extracted with 

25 dichloromethane (6 X 100 mL) . The combined 

dichloromethane extracts were dried (MgS0 4 ) , and the 
solvent was removed in vacuo to give 63.3 g (58%) of the 
title compound as a yellow viscous oil. The crude 
product was used in the next step after spectral 

30 characterization. 

5- ( (3-Azidopropyl) oxy) acetyl-2,2-dimethyl-4, 6-dione-l, 3- 
dioxane: Carbonyldi imidazole (71.7 g, 0.442 mol) was 
added portionwise to a stirred solution of (3- 
35 azidopropyl)oxyacetic acid (63.1 g, 0.402 mol) in 300 mL 
of dry dichloromethane (bubbling) . The resulting mixture 
was stirred at room temperature for 2 hours. A solution 
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of pyridine (35.8 mL, 0.442 mol) and Meldrum's acid (63.7 
g, 0.442 mol) in 150 mL of dry dichloromethane were 
added, over a period of 2 hours to the reaction mixture 
(slightly exothermic reaction) . The reaction mixture was 
5 stirred for 16 hours, quenched with 400 mL of 2 N HC1 » 
(bubbling) , separated, washed sequentially with 2 X 400 
mL 2 N HC1, brine (400 mL) , dried (MgSOJ , and the solvent 
was removed in vacuo to give 83.2 g (73%) of the title 
compound as a yellow viscous oil. The crude product was 
10 used in the next step after spectral characterization. 

2-Cyanoethyl 3-Amino-4- ( (3-azidopropyl) oxy) crotonate: A 

mixture of 5- ( (3-azidopropyl) oxy) acetyl-2 , 2-dimethyl-4 , 6- 
dione-l,3-dioxane (8.39 g, 29.4 mmol) and 3- 

15 hydroxypropionitrile (4.48 g, 63.0 mmol) in 25 mL of dry 
toluene were heated at reflux temperature for 1 hour. 
The solvent was removed in vacuo, the residue was charged 
with 35 mL of EtOH and 2.72 g of NH^OAc (35.3 mmol) and 
heated at reflux temperature for 20 minutes. The crude 

20 reaction mixture was divided into aliqoutes and used in 
the next step without any further purification or 
characterization . 

5-Acetyl-2-(( 3-azidopropyl) oxy ) me thy 1-3 - ( 2 - 
25 cyanoethoxy) carbonyl-i, 4-dihydro-6-methyl-4- (4- 
nitro)phenylpyridine: A solution of 2-cyanoethyl 3-Amino- 
4- ( (3-azidopropyl) oxy) crotonate (4.94 g, 19.6 mmol), 3- 
(4-nitrophenyl)methylenopentane-2,4-dione (4.57 g, 19.6 
mmol) in 20 mL of EtOH were heated at reflux temperature 
30 for 2.5 hours. The solvent was removed in vacuo, and the 
crude product was chromatographed on 500 g of silica 
packed with 50% EtOAc-hexane . The column was eluted with 
increasing amounts of EtOAc (2 L/10% change) to give 7.21 
g of the title compound. Spectral analysis showed the * 
35 presence of impurities and 3-hydroxypropionitrile in the 
chromatographed product. This was used in the next 
deprotection step without any further purification. 
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5-Acetyl-2- ( (3-azidopropyl) oxy)methyl-l, 4-dihydro-6-meth- 
yl-4- (4-nitro)phenylpyridine-3-carboxylic Acid: A 
solution of 5-acetyl-2-( (3-azidopropyl) oxy)methyl-3- (2- 
cyanoethoxy) car bony 1-1 , 4 -dihydro-6-methy 1-4 - (4- 
5 nitro)phenylpyridine (7.21 g, containing impurities), 
NaOH (620 nig, 15.5 mmol) in a mixture of dioxane-water 
(75 mL, 2:1) were stirred at room temperature for 0.5 
hours. The solvent was removed in vacuo, the residue was 
partitioned between water (50 mL) and EtOAc (50 mL) , 
10 separated, and the EtOAc wash was extracted with water (2 
X 20 mL) . The combined water extracts were acidified 
with concentrated HC1 (pH = 2-3). The precipitated oil 
solidified on standing. The solids were precipitated 
from MeOH-H 2 0, filtered, and air dried to give 2.72 g (33% 
15 from the Meldrum's intermediate) of the title compound as 
a yellow solid: mp 100 °C (decomp.). The product was used 
in the next step after spectral characterization. 

5-Acetyl-2- ( (3-azidopropyl) oxy)methyl-l, 4-dihydro-6-meth- 
20 yl-4-(4-nitro)phenyl-3-(N-(3-(4 / 4-diphenylpiperidia- 

1- yl)propyl))carboxamidopyridine: A mixture of 5-acetyl- 

2- ( (3-azidopropyl) oxy)methyl-l,4-dihydro-6-methyl-4- (4- 
nitro) phenylpyridine-3-carboxylic acid (416 mg, l. 00 
mmol), l-(3-amino)propyl-4,4-diphenylpiperidine (353 mg, 

25 1.2 mmol), DCC 619 mg, 3.00 mmol), and DMAP (134 mg, l.io 
mmol) in 15 mL of dry d i chl or ome thane were stirred at 
room temperature for 2 days, diluted with 10 mL of EtOAc, 
filtered, and chromatographed on 400 g of silica packed 
with MeOH-EtOAc (1:10). The column was eluted with 1:10 
0 (1 L), 1.5:10 (1 L), 2:10 (1 L) , 2:8 (3 L) , to give 410 
mg (59%) of the title compound as a yellow solid: mp 72- 
80 °C; Anal. Calcd for C^H^Oj+l.SHjO: C, 65.16; H, 6.73; 
N, 13.64. Found: C, 65.23; H, 6.44; N, 13.70. 

55-Acetyl-2-<(3_ 
aminopropyl ) oxy ) methyl-i, 4-ditaydro-6-methyl- 
* - (4-nitro)phenyl- 
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3- (K - (3- (4,4-diphenylpiperidin-l-yl)prop- 
yl) )carboxamidopyridine: To a solution of 5-acetyl-2-( (3- 
azidopropyl) oxy) methyl-1 , 4-dihydro-6-methyl-4- (4-nitro) 
P h e n y l 

5 3-(N-(3-(4,4-diphenylpiperidin-l-yl)propyl) )carboxamido 
pyridine (338 mg, 0.489 nunol) in 20 mL of EtOAc at 0 °C 
was added 1 M (Me) 3 P in THF (1.22 mL, 1.22 nunol), and 
water (88 mL, 4.89 mmol). The reaction mixture was 
stirred at room temperature for 2 hours, and the solvent 

10 was removed in vacuo. The crude product was 
chromatographed on 350 g of silica packed with NH 3 (2N in 
MeOH) -MeOH-CHClj (1:2:10). The column was eluted with NH 3 
(2N in MeOH) -MeOH-CHClj (1:2:10) to give 240 mg (75%) of 
the desired product as a yellow solid: mp 80 °C (decomp.); 

15 Anal. Calcd for C^H^O^ 1. 5H 2 0: C, 67.61; H, 7.27; N, 
10.11. Found: C, 67.23; H, 7.14; N, 10.01. 

EXAMPLE 237 

20 5-Aoetyl-2-( (2-aminoethyl) oxy) methyl-i, 4 -di hydro- 6- 

methyl-4 - (4-aitro)phenyl- 

3- (N- (3- (4 , 4-diphenylpiperidin-i- 
yl) propyl) ) carboxamidopyridine (237) 

25 5-Acetyl-2-( (2-asidoethyl) oxy) methyl-i, 4-dihydro-6- 
methyl- 

4- ( 4-nitro) phenylpyridine-3-carboxylic acid: A mixture of 

5- ( (2-azidoethyl) oxy) acetyl-2,2-dimethyl-4 , 6-dione-l, 3- 
dioxane (1.36 g, 5.00 mmol) and 3-hydroxypropionitrile 

30 (711 mg, 10.0 mmol) in 10 mL of dry toluene were heated 
at reflux temperature for 1 hour, and cooled. The 
residue was charged with EtOH (10 mL) and ammonium 
acetate (424 mg, 5.50 mmol), heated at reflux temperature 
for 0.5 hour, and cooled. The reaction mixture was 

35 charged with 3- ( 4 -nitr ©phenyl )methylenopentane-2 , 4-dione 
(1.28 g, 5.50 mmol), and heated at reflux temperature for 
2.5 hours, and cooled. Sodium hydroxide (1.00 g, 25.0 
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mmol) in 5 mL of water was added to the reaction mixture 
and stirred at room temperature for 2 hours, and the 
solvent was removed in vacuo. To the residue was added 
water (10 mL) , acidified with concentrated HC1 (pH « 2- 
l 5 3), extracted with MeOH-CH 2 Cl 2 (1:9, 5 X 50 mL) , dried 

(MgSOJ , and the solvent was removed in vacuo. The crude 
product was chromatographed on 400 g of silica packed 
with EtOAc-hexane (1:1). The column was eluted with 80% 
EtOAc-hexane (2 L) , EtOAc (2 L) , MeOH-EtOAc (2 L) to give 

10 a product which contained many impurities. The product 
was partitioned between EtOAc (2 mL) and 0.05 N NaOH 
solution (2 mL) , separated, and extracted with 3 X 2 mL 
0.05 N NaOH solution. The combined aqueous extracts were 
acidified with concentrated HC1 (pH - 2-3), extracted 

15 with 5 X 2 mL of dichloromethane, dried (Na 2 S0 4 ), and the 
solvent was removed in vacuo to give 50 mg (3%) of the 
desired product as a yellow paste. The product was used 
in the next step without any further purification. 

20 5- Acetyl-2-( ( 2 
azidoethyl)oxy)methyl-l,4-dihydro-6-methyl-4- 
{ 4 -ni tro ) ptaeny 1-3- (N- ( 3- ( 4 , 4-diphenylpiperidin-l-yl) prop- 
yl) ) carboxamidopyridine: A mixture of 5-acetyl-2- ( (2- 
azidoethyl) oxy) me thy 1-1 , 4-dihydro-6-methyl-4- (4- 

25 nitro)phenylpyridine-3-carboxylic acid (50 mg, 0.125 
mmol) , l-(3-amino)propyl-4,4-diphenylpiperidine (44 mg, 
0.149 mmol), DCC (77 mg, 0.373 mmbl) , and DMAP (17 mg, 
0.137 mmol) in 2 mL of dry dichloromethane were stirred 
at room temperature for 2 days, filtered, and 

30 chromatographed on 100 g of silica packed with MeOH-EtOAc 
(1:9). The column was eluted with MeOH-EtOAc (10% to 
20%, 1 L/5% change) to give 36 mg (41%) of the title 
compound as a yellow solid: mp 80-90 °C. The product was 
used in the next step after spectral characterization. 

35 

5-Acetyl-2-( ( 2 - 
aminoethyl) oxy) methyl-l, 4-dihydro-6-methyl- 



WO 94/22829 PCT/US94/03852 

-480- 

4 - (4-nitro)phe nyl- 
3- (N- ( 3 - ( 4 , 4-dipheny lpiper idin-l-y 1 ) propyl ) ) 
carboxamidopyridine (237): To a solution of 

5- acetyl-2-( (2-azido- 
5 ethyl) oxy ) methy 1-1 , 4 -dihydro-6-methy 1-4 - ( 4-nitro) phenyl- 

3- (N- (3- (4 , 4 -dipheny lpiper idin-l-yl) propyl) ) carboxamido 
pyridine (32 mg, 0.047 xnmol) in 3 mL of 1:1 THF-EtOAc at 
0 °C was added 1 M (Me) 3 P in THF (0.118 mL, 0.118 mmol) , 
and water (8.5 mL, 0.47 xnmol). The reaction mixture was 

10 stirred at room temperature for 3 hours, and the solvent 
was removed in vacuo. The crude product was 
chromatographed on 100 g of silica packed with NH 3 (2N in 
Me0H)-Me0H-CHCl 3 (1:2:10) . The column was eluted with NH 3 
(2N in MeOH)-MeOH-CHCl 3 (1:2:10) to give 10 mg (46%) of 

15 the desired product as a yellow solid: mp 100 °C 
(decomp.); Anal. Calcd for C 3 H 45 N 5 O 5 +0.5CHCl 3 : C, 64.99; H, 
6.45; N, 9.84. Found: C, 64.81; H, 6.22; N, 9.92. 

EXAMPLE 238 

20 

2- ( (3-Aminopropyl) oxy)methyl-5-carboxamido-l,4-dihydro- 

6- ethyl-4-(4-nitro)phenyl-3-(N-(3-(4 # 4-dipheylpiperidixi 

yl) propyl) ) carboxamidopyridine (238) 

25 

2-( U-AzidopropylJoxyJmethyl-e-ethyl-l^-dihydro-S- (2- 
trimethylsilylethoxy ) carbony 1-4 - (4-nitro) phenylpyridine- 
5-carboxylic Acid: A mixture of 5-((3- 
azidopropyl) oxy) acyl-2 , 2-dimethyl-4 , 6-dione-l , 3-dioxane 

30 (33.8 g, 0.119 mol) and 2-trimethylsilylethanol (30.0 g, 
0.254 mol) in 100 mL of dry toluene were heated at reflux 
temperature for 1 hour. The reaction mixture was cooled, 
and the solvent was removed in vacuo. The residue was 
taken up in 100 mL of EtOH, ammonium acetate (11.0 g, 

35 0.142 mol) was added to the reaction mixture and heated 
at reflux temperature for 0.5 hour. The reaction mixture 
was divided into two aliquots and used in the next 
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experiments. 2-Cyanoethyl 3-(4-nirophenyl)methyleno-3- 
oxopentanoate (17.0 g, 56,2 mmol) . was added to one 
+ aliquot from above and heated at reflux temperature for 

2,5 hours, and cooled. The solvent was removed in vacuo. 
5 The oil was taken up in 50 mL of MeOH and water was added 
to oiled out the product, which was taken up in 50 mL of 
dioxane and NaOH (2.61 g, 65.2 mmol) in 50 mL of water 
was added, stirred at room temperature for 0.5 hour, and 
the solvent was removed in vacuo. The residue was 
10 partitioned between CH 2 Cl 2 -EtOAc (1:2, 100 mL) , and H 2 0 (50 
mL) , separated, and extracted with water (50 mL) and 3 X 
50 mL of water containing 2.61 g of NaOH. The combined 
aqueous extracts were acidified with concentrated HC1 (pH 
= 3-4), the precipitated oil was extracted with CHC1 3 - 
15 EtOAc (2:1, 50 X 7 mL), the combined organic extracts 
were dried (MgS0<) and the solvent was removed in vacuo. 
The crude product was chromatographed on 400 g of silica 
packed with EtOAc-hexane (1:4). The column was eluted 
with EtOAc-hexane (20%, 2 L; 30%, 1 L; 40%, 2 L) to 
20 afford 5.60 g (18%) of the desired product as a yellow 
solid: mp 110 °C (decomp.). The product was used in the 
next step after spectral characterization. 

2- ( (3-Azidopropyl)oxy)aethyl-5-carboxamido-6-ethyl-i,4- 
25 ditaydro-3- (2-trimethylsilylethoxy > carbonyl-4- (4- 
nitro)pheaylpyridine: A mixture of 2- ((3- 
azidopropyl) oxy ) me thy 1-6-ethy 1-1 , 4-dihydro-3- ( 2- 
trimethylsilylethoxy) carbonyl-4- (4-nitro)pheny Ipyridine- 
5-carboxylic acid (390 mg, 0.734 mmol), DCC (227 mg, 1.10 
30 mmol), and DMAP (99 mg, 0.807 mmol) in 2.5 mL of dry 
dichloromethane were stirred at room temperature for 1.5 
hours. Ammonia (58%, 443 mg, 7.34 mmol) was added to the 
reaction mixture and stirred at room temperature 24 
r hours. The reaction mixture was filtered and 

35 chromatographed on 200 g of silica packed with MeOH- 
EtOAc-hexane (1:70:70). The column was eluted with the 
same solvent to afford 355 mg (91%) of the desired 
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product as a yellow solid: mp 85-87 °C. The product was 
used in the next step after spectral characterization. 

2* ( (3-Azidopropyl) oxy)metbyl-5-carboxamido-6-ethyl-l, 4- 
5 dihydro-4- (4-nitro) phenylpyridine-3-carboxylic Acid : A 

solution of 3.24 mmol of tetrabutylammonium fluoride (1M) 
in 3.24 mL of THF was added, in one portion, to a stirred 
solution of 2-( (3-azidopropyl)oxy)inethyl-5-carboxainido-6- 
ethyl-l,4-dihydro-3-(2-trimethylsilylethoxy)carbonyl-4- 

10 (4-nitro)phenylpyridine (532 mg, 1.00 mmol) in 41 mL of 
DMSO. The resulting maroon solution was was stirred at 
room temperature for 1 hour, poured into 50 mL of 1 N 
aqueous HC1 solution, extracted with 50 mL and then with 
3 X 20 mL of EtOAc. The combined EtOAc extracts were 

15 washed with water (3 X 20 mL) , dried (Na 2 SO<) , and the 
solvent was removed in vacuo. The crude product was 
chromatographed on 200 g of silica packed with 1% MeOH- 
EtOAc. The column was eluted with increasing amounts of 
MeOH (1% to 20%, 5%/2 L change) to give 160 mg (37%) of 

20 the desired product as a yellow solid: mp 138-143 °C. The 
product was used in the next step after spectral 
characterization . 

2- ( (3-Azidopropyl)oxy)methyl-5-carboxamido-l # 4-dihydro-6- 
25 ethyl-4-(4-nitro)phenyl-3-(N-(3-(4 # 4-dipheylpiperidin-i 
-yl> 

propyl) )carboxamidopyridiae: A mixture of 2-((3-azido- 
propyl)oxy)methyl-5-carboxamido-6-ethyl-l,4-dihydro-4-(4- 
nitro)phenylpyridine-3-carboxylic acid (40 mg, 0.093 

30 mmol), DCC (38 mg, 0.186 mmol), and DMAP (9 mg, 0.074 
mmol) in 3 mL of dry d i chl or ome thane were stirred at room 
temperature for 1 hour. The reaction mixture was charged 
with l-(3-amino)propyl-4,4-diphenylpiperidine (34 mg, 
0.12 mmol) and stirred at room temperature for 18 hours. 

35 The reaction mixture was filtered, and the solvent was 
removed in vacuo. The crude product was chromatographed 
on 100 g of silica packed with MeOH-EtOAc (1:4). The 
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column was eluted with the same solvent to afford 50 mg 
(76%) of the desired product as a yellow solid: mp 90-95 
°C. The product was used in the next step after spectral 
characterization . 

2 - ( ( 3 - 

Aminopropyl) oxy) methyl-5-carboxamido-l, 4-dihydro-6-eth- 
yl-4-(4-nitro)phenyl-3-(H-(3-(4,4-dipheylpiperidin-l-yl 
) propyl) ) carboxamidopyr idine (238): To a solution of 
2 - ( (azidopropyl) o x - 
y ) methyl-5-carboxamido-l , 4-dihydro-6-ethyl-4- (4-nitro) p 
h e n 

yl-3- (N- (3- (4 , 4-diphenylpiperidin-l-yl) propyl) ) carboxam 
idopyr idine (45 mg, 0.064 mmol) in 3 mL of EtOAc at 0 *C 
15 was added l M (Me) 3 P in THF (0.16 mL, 0.16 mmol), and 
water (12 mL, 0.64 mmol). The reaction mixture was 
stirred at room temperature for 4 hours, and the solvent 
was removed in vacuo. The crude product was 
chromatographed on 100 g of silica packed with NH 3 (2N in 
20 MeOH) -MeOH-CHClj (1:2:12). The column was eluted with 750 
mL of NH 3 (2N in MeOH)-MeOH-CHCl 3 (1:2:10) and 500 mL of 
NH 5 (2N in MeOH) -MeOH-CHClj (1:2:10) to give 30 mg (69%) 
of the desired product as a yellow solid: mp 92 °C 
(decomp.); Anal. Calcd for C^H^Oj+0 . 8H 2 O+0 . 8CH 2 C1 2 : C, 
25 62.64; H, 6.76; N, 11.09. Found: C, 62.39; H, 6.73; N, 
11.19. 

EXAMPLE 239 

30 5-Acetyl-2-< (2-aminoethyl) oxy)methyl-l, 4-dihydro-6-me- 
thyl-4- (3 , 4-methylenedioxy)phenyl-3- (N- ( 3- (4 , 4 -di- 
pheylpiperidin-l-yl ) propyl ) ) carboxamidopyr idine (239) 
3- (3 , 4 -Me thy lenedioxyphenyl) methylenepentane-2 , 4-dione : 

A mixture of pentane-2, 4-dione (20.0 g, 200 mmol), 3,4- 
35 methylenedioxybenzaldehyde (32.2 g, 200 mmol), piperidine 
(1.98 mL, 20.0 mmol), and HOAc (1.20 mL, 20. 0 mmol) in 
200 mL of isopropanol were stirred at room temperature 
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f or 3 days (no precipitate) . The solvent was remove in 
vacuo, and the crude product was heated to 50-70 °C under 
reduced pressure for 0.5 hours (no solids). The crude 
product was chromatographed on 900 g of silica packed 
5 with 10% EtOAc-hexane. The column was eluted with 
increasing amounts of EtOAc (10% to 30%, 2.5%/2 L change) 
to give 19.1 g (41%) of the desired product as a yellow 
solid: mp 79-80 °C. The product was used in the next step 
after spectral characterization. 

10 

5«Acetyl~2-< (2-azidoethyl)oxy)aethyl-3-(2- 
cyanoethoxy ) carbonyl-l, 4-dibydro-6-methyl-4- (3/ 4- 
aethylenedioxy)phenylpyridine: A mixture of 5-( (2- 
azidoethyl) oxy) acetyl-2 , 2-dimethyl-4 , 6-dione-l, 3-dioxane 

15 (80%, 1.50 g, 4.42 mmol) and 3-hydroxypropionitrile (629 
mg, 8.85 mmol) in 10 mL of dry toluene were heated at 
reflux temperature for 1.5 hours. The reaction mixture 
was cooled, and the solvent was removed in vacuo. The 
crude product was charged with ammonium acetate (477 mg, 

20 6.19 mmol) and 10 mL of ethanol and heated at reflux 
temperature for 0.5 hour, and cooled to room temperature. 
The reaction mixture was charged with 3-(3,4- 
methylenedioxyphenyl)methylenopentane-2,4-dione (1.44 g, 
6.19 mmol) and heated at reflux temperature for 5 hours. 

25 The solvent was removed in vacuo, and the crude product 
was chromatographed on 750 g of silica. The column was 
eluted with EtOAc-hexane (1:4, 2 L; 1:3, 2 L; 1:2, 2 L; 
1:1, 2 L; 2:1, 2 L) to give 353 mg of spectroscopically 
pure and 200 mg of slightly impure product for a combined 

30 yield of 25% as a yellow paste. The crude product was 
used in the next deprotection step after spectral 
characterization . 

5-Acetyl-2- ( <2-azidoethyl)oxy)methyl-l, 4-dihydro-6- 
35 methyl-4-(3,4-methylenedioxy)phenylpyridine-3-carboxylic 
Acid: This product was obtained from deprotection of two 
batches of 5-acetyl-2-( (2-azidoethyl) oxy)methyl-3-(2- 
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cyanoethoxy) carbonyl-l, 4-dihydro-6-methyl-4- (3,4- 
methylenedioxy)phenylpyridine obtained from the previous 
experiment (340 mg and 200 rag) and were combined after 
completion of the reaction. A mixture of 5-acetyl-2- ( (2- 
5 azidoethyl) oxy)methyl-3- (2-cyanoethoxy) carbonyl-l , 4- 
dihydro-6-methyl-4-(3,4-methylenedioxy)phenylpyridine 
(340 mg f 0.750 mmol; 200 mg (60%), 0.200 mmol), 1 N NaOH 
(1.12 mL; 0.40 mL) in a mixture of dioxane (3 mL; 3 mL) 
were stirred at room temperature for 1.5 hours. The two 

10 batches were concentrated in vacuo, the combined batches 
were dissolved in 40 mL of water, washed with 
dichloromethane (30 mL) and EtOAc (20 mL) , acidified with 
1 N HC1 solution (pH = 4-5) , and extracted with 
dichloromethane (2 X 50 mL) . The combined 

15 dichloromethane extracts were washed with brine (40 mL) , 
dried (MgS0 4 ) , and the solvent was removed in vacuo to 
give 300 mg (25%) of the title compound as a yellow paste 
which solidified on standing: mp 120 °C (decomp.). The 
product was used in the next step after spectral 

20 characterization. 

5-Acetyl-2-( <2-azidoethyl)oxy)ttethyl-l,4-di- 
hydro-6-methyl-4 - < 3 , 4 -metbylenedioxy ) phenyl-3 - (H- ( 3- ( 4 , 
4 -dipheylpiperidin-l-yl ) propyl) ) carboxamidopyridine : A 

25 solution of 5-acetyl-2-( (2-azidoethyl) oxy)methyl- 
4- (3 , 4-methylenedioxy) phenyl-1, 4-dihydro-6- 
methylpyridine-3-carboxylic acid (60 mg, 0.150 mmol), DCC 
(62 mg, 0.300 mmol), and DMAP (15 mg, 0.120 mmol) in 3 mL 
of dry dichloromethane were stirred at room temperature 

30 for 20 minutes. The reaction mixture was charged with 1- 
(3-amino)propyl-4 , 4-diphenylpiperidine (53 mg, 0. 180 
mmol) and the reaction mixture was stirred at room 
temperature for 16 hours. The reaction mixture was 
filtered, and the solvent was removed in vacuo. The 

35 crude product was chroma tographed on 300 g of silica 
packed with MeOH-EtOAc (1:9) . The column was eluted with 
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MeOH-EtOAc (1:9, 1,5 L; 1:4, 1 L) to give 82 mg (81%) of 
the title compound as a yellow solid: mp 75 °C (decomp.); 
Anal, Calcd for C 39 H u N 6 O 5 +0. 3H 2 O+0, 3CH 2 C1 2 : C, 66.70; H, 
6.44; N, 11.88. Found: C, 66.45; H, 6.15; N, 11.80. 

5 

5-Acetyl-2-( (2-aminoethyl) oxy) methyl- 1 , 4-di- 
hydro-6-methyl-4-(3,4-aethylenedioxy)phenyl-3-(N-(3- 
<4,4-dipheylpiperidia-l-yl)propyl) ) carboxamidopyridine 

(239): To a solution of 5-acetyl-2-( (2-azido- 
10 ethyl) oxy) methyl -4 - (3 ,4-methylenedioxy)phenyl-l / 4-dihyd 
ro-6-methyl-3- (N- (3- (4 , 4-diphenylpiperidin-l-yl) prop- 
yl) ) carboxamidopyridine (66 mg, 0.098 mmol) in 3 mL of 
EtOAc at 0 °C was added 1 M (Me) 3 P in THF (0.30 mL, 0.29 
mmol), and water (18 mL, 0.98 mmol). The reaction 
15 mixture was stirred at room temperature for 4 hours, and 
the solvent was removed in vacuo. The crude product was 
chromatographed on 130 g of silica packed with NH 3 (2N in 
MeOH)-MeOH-CHCl 3 (1:2:12). The column was eluted with 750 
mL of NH 3 (2N in MeOH) -MeOH-CHCl 3 (1:2:12) and 500 mL of 
20 NH 3 (2N in MeOH) -MeOH-CHCl 3 (1:2:10) to give 52 mg (82%) 
of the desired product as a yellow solid: mp 80 °C 
(decomp.); Anal. Calcd for C 3 ^ 6 N<O 5 +0.5H 2 O+0.5CH 2 Cl 2 : C, 
67.56; H, 6.89; N, 7.98. Found: C, 67.24; H, 6.85; N, 
8.17. 

25 

EXAMPLE 240 

3- (N-3 (4-Ethoxycarbonyl-4-phenylpiperidin-l-yl) prop- 
yl) carboxamido-6-ethy l-l, 4 -dihydro-2- (methyloxy)methyl- 
30 4-(4-nitro)phenylpyridine-5-carboxylic Acid (240) 

5-<2-Cyanoethoxy) carbonyl-3- (N-3-(4-ethoxy- 
carbonyl-4-phenylpiperidin-i-yl) propyl ) oarboxamido- 

«-ethyl-l, 4-dihydro-2- <methyloxy)methyl-4- (4-ni- 
35 tro)phenylpyridine: A mixture of 35 mg of 5- (2- 
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cyanoethoxy) carbonyl-6-ethyl-i , 4-dihydro-2- 
( methy loxy ) methy 1-4 - ( 4-nitr o ) pheny lpyr idine-3 -carboxy 1 ic 
acid (0.084 mmol) , 35 mg of DCC (0.169 mmol) , and 8.2 mg 
of DMAP (0.067 mmol) in 3 iL of dry dichloromethane were 
5 stirred at room temperature for 1 hour before addition of 
32 mg of 1- (3-amino) propyl-4-ethoxycarbonyl-4- 
phenylpiperidine (0.109 mmol) . The resulting mixture was 
stirred at room temperature for 16 hours. The reaction 

mixture was concentrated in vacuo, and the residue was 
10 chromatographed on 180 g of silica (MeOH-EtOAc, 1:9) to 

give 40 mg of the title compound as a yellow solid (70%) : 

mp 55 °C (decomp.) . The product was used in the next step 

after spectral characterization. 



15 3- ( N - 3 - (4-Ethoxycarbonyl-4-phenylpiperid- 
in-l-yl ) propyl ) carboxamido-6 -ethyl -1, 4-dihydro-2- (methy 1- 
oxy)methyl-4- (4-nitro) pheny lpyridine-5-carboxylic Acid 
(240) : To a solution of 5- (2 -cyanoethoxy) car- 
bony 1-3- (N-3- (4-ethoxy car bony 1-4 -pheny lpiperidin-1- 

20 yl ) propyl ) carboxamido-6-ethyl-l , 4-dihydro-2- (methyl- 
oxy)methyl-4- (4-nitro) phenylpyridine (35 mg, 0.051 mmol 
in 3 mL of dioxane was added aqueous l M NaOH (56 mL, 
0.056 mmol). After 1 hour, another equivalent of NaOH 
was added to the reaction mixture and stirred for 1.5 

25 hours. The solvent was removed in vacuo, the residue was 
dissolved in water (8 mL) , washed with dichloromethane (3 
mL) , and ethyl acetate (3 mL) . The aqueous extract was 
acidified with aqueous 1 N HC1 solution (pH = 3), and 
extracted with dichloromethane (3 X 15 mL) . The combined 

30 dichloromethane extracts were dried (MgSOJ , and the 
solvent was removed in vacuo to give 11 mg (34%) of the 
title compound as a yellow solid: mp 116-126 °C; Anal. 
Calcd for C 34 H A2 N 4 O 8 +0.'8EtOAc+0.4CH 2 Cl 2 : C, 61.10; H, 6.71; 
N, 7.58. Found: C, 61.02; H, 6.95; N, 7.26. 

35 
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EXAMPLE 241 

5-Acetyl-2- ( (3-aminopropyl)oxy)methyl-i,4-dihydro-3-(N- 
(3- (4-methoxycarbonyl-4-phenylpiperidin-l-yl)prop- 
5 yl) )carboxamido-6-metbyl-4 -(4-nitro) phenylpyridine (241) 

5-Acetyl-2-( (3-azidopropyl)oxy)methyl-l,4-dihydro- 
3- (N- (3- (4-methoxycarbonyl-4-phenylpiperid- 
in-l-yl) propyl) ) carboxamido-6-methyl-4- (4-nitro) phen- 

10 ylpyridine: A mixture of 5-acetyl-2- ( ( 3- 
azidopropyl)oxy)methyl-l,4-dihydro-6-methyl-4-(4- 
nitro)phenylpyridine-3-carboxylic acid (115 mg, .278 
mmol), and DMAP (27 mg, 0.222 mmol) in 10 mL of dry 
dichloromethane were stirred at room temperature for 2 

15 hours. N-3-Aminopropyl-4-methoxycarbonyl-4-phen- 
ylpiperidine (100 mg, 0.362 mmol) was added to the 
reaction mixture and stirred at room temperature for 2 
days. The reaction mixture was filtered, solvent was 
removed in vacuo, and the crude product was 
20 chromatographed on 350 g of silica packed with MeOH-EtOAc 
(1:9). The column was eluted with the same solvent to 
give 124 mg (66%) of the title compound as a yellow 
solid: mp 54 °C (decomp.); Anal. Calcd for Cj 5 H 43 N 7 0 7 : C, 
62.38; H, 6.45; N, 14.54. Found: C, 61.93; H, 6.54; N, 
25 14.19. 

5-Acetyl-2-( (3-aminopropyl)oxy)methyl-i,4-dihydro-3-(N- 
(3- (4-methoxycarbonyl-4-phenylpiperidin-i-yl) prop- 
yl) ) carboxaiaido-6-methyl-4- (4-nitro) pbenylpyridine (241) : 

30 To a solution of 5-acetyl-2-( (azidopropyl)oxy)meth- 
yl-1, 4-dihydro-3- (N- ( 3- ( 4-methoxycarbony 1-4 -phenyl - 

piperidin-l-yl) propyl) )carboxamido-6-methyl-4- (4-ni- 
tro) phenylpyridine (95 mg, 0.141 mmol) in 4 mL of EtOAc 
at 0 °C was added 1 M (Me) 3 P in THF (0.36 mL, 0.35 mmol), 
35 and water (25 mL, 1.41 mmol). The 
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reaction mixture was stirred at room temperature for 5 
hours, and the solvent was removed in vacuo. The crude 
product was chromatographed on 100 g of silica packed 
with NH 3 (2N in MeOH) -MeOH-CHCl 3 (1:2:12). The column was 
5 eluted with NH 3 (2N in MeOH) -MeOH-CHCl 3 (1:2:12) to give 
72 mg (79%) of the desired product as a yellow solid: mp 
70 °C ( decomp . ) ; Anal . Calcd for C^H^N^+l • 0H 2 O+ 
O.lCHjClg: C, 62.52; H, 7.06; N, 10.39. Found: C, 62.61; 
H, 6.96; N, 10.34. 

10 

EXAMPLE 242 

5-Acetyl-2- ( (2 -amino ethyl) oxy)methyl-4- (4-fluoro) phenyl 
-1, 4-dibydro-6-methyl-3- (N- (3- ( 4 , 4-diphenylpiperidin-l- 
15 yl) propyl) ) carboxamidopyr idine (242) 

3- (4-Fluorophenyl ) methylenopentane-2 , 4-dione : A mixture 
of pentane-2, 4-dione (20.0 g, 200 mmol), 4- 
fluorobenzaldehyde (24.8 g, 200 mmol) , piperidine (1.95 

20 mL, 20.0 mmol), and HOAc (1.20 mL, 20.0 mmol) in 100 mL 
of isopropanol were heated at reflux temperature for 5 
minutes, and then at room temperature for 24 hours. The 
reaction mixture was cooled to -78 °c, filtered , and the 
solids were recrystallized from a mixture of CHjClg-hexane 

25 to give 35.2 g of 3- (4-f luorophenyl) methylenopentane-2, 4- 
dione as a yellow crystalline solid: mp 34-35 °C; Anal. 
Calcd for C^^F^: C, 69.89; H, 5.38. Found: C, 69.70; H, 
5.38. 

30 5-Ac«tyl-2-((2-aiidoethyl) oxy) mt thy 1-3 - (2 - 
cyanoe t hoaey ) oar bony 1 - 4 - { 4 - f luor o ) phenyl - 1 , 4 -d ihy dr o - 6 - 
methylpyridine : A mixture of 5-( (2-azidoethyl)oxy)acetyl- 
2,2-dimethyl-4 , 6-dione-l, 3-dioxane (1.29 g, 3.54 mmol), 
3-hydroxypropionitrile (503 mg, 7.08 mmol) in 10 mL of 

35 dry toluene were heated at reflux temperature for 1.5 
hours. The solvent was removed in vacuo, and the residue 
was dissolved in 10 mL of ethanol followed by addition of 
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ammonium acetate (382 mg, 4.96 mmol) . The reaction 
mixture was heated at reflux temperature for 1.5 hours, 
cooled, 3-(4-fluorophenyl)methylenopentane-2,4-dione (1.0 
g, 4.96 mmol) was added to the reaction mixture, and 
5 heated at reflux temperature for 4 hours. Additional 3- 
(4-f luorophenyl)methylenopentane-2 , 4-dione (0.4 g) was 
added to the reaction mixture and heated at reflux 
temperature for 3 hours. The solvent was removed in 
vacuo, and the crude product was chroma tographed on 300 
10 g of silica. The column was eluted with EtOAc-hexane 
(1:2.5, 1 L; 1:2, 2 L; and 1:1, 0.5 L) to give 520 mg of 
the title compound (48%) as a yellow paste. The product 
was used in the next step after spectral 
characterization. 

15 

5-Acetyl-2- ( (2-azidoethyl) oxy) methyl-4- (4-f luoro) phenyl- 
l,4dihydro-6-methylpyridino-3-carboxylic Acid: A mixture 
of 5-acetyl-2-( (azidoethyl) oxy) roethyl-3-(2- 
cyanoethoxy) carbony 1-4- (4-f luoro) phenyl-1 , 4-dihydro-6- 

20 methylpyridine (500 mg, 1.17 mmol), 1.76 mL of 1 N NaOH 
solution (1.76 mmol), and 4 mL of dioxane were stirred at 
room temperature- for 2 hours. The solvent was removed in 
vacuo, the residue dissolved in 30 mL of water, washed 
with 2 X 15 mL of dichloromethane, 10 mL of EtOAc, 

25 acidified with 1 N HC1 solution (pH ■ 4), and extracted 
with 3 X 25 mL of dichloromethane. The combined 
dichloromethane extracts were dried (Na 2 SOJ , and the 
solvent was removed in vacuo to give 255 mg of the 
desired acid (40%) as a yellow solid: mp 100 °C (decomp.). 

30 The product was used in the next step after spectral 
characterization. 

5-Acetyl-2- ( (2-azidoethyl) oxy) metbyl-4- (4-f luoro) phenyl- 
l,4dihydro-6-methyl-3- ( N - ( 3 - 
35 (4, 4-diphenylpiperidin-l-yl) propyl) ) carboxamidopyridine : 

A solution of 5-acetyl-2-( (2-azidoethyl) oxy) methyl-4- (4- 
f luoro) phenyl-l , 4-dihydro-6-methylpyridine-3-carboxylic 
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acid (60 mg, 0.161 mmol) , DCC (66 mg, 0.321 mmol) , and 
DMAP (16 mg, 0.129 mmol) in 4 mL of dry dichloromethane 
were stirred at room temperature for 2 hours followed by 
addition of 1- (3-amino) propyl-4 , 4-diphenylpiperidine 
5 (56.9 mg, 0.193 mmol). The resulting mixture was stirred 
at room temperature for 18 hours. The reaction mixture 
was filtered, and the solvent was removed in vacuo. The 
crude product was chromatographed on 50 g of silica. The 
column was eluted with MeOH-EtOAc (1:9) to give 70 mg of 
10 the desired product (67%) as a yellow solid: mp 68 °C 
(decomp.); Anal. Calcd for C^H^N^F^l. 0H 2 O: C, 68.24; H, 
6.78; N, 12.57. Found: C, 68.43; H, 6.60; N, 12.46. 

5-Acetyl-2- { (2-aminoethyl) oxy) methyl-4- (4-f luoro) phenyl 

15 -l # 4dihydro-6-methyl-3-(N-(3-(4 / 4-diphenylpiperidin-l- 
yl ) propyl) ) carboxamidopyridine (242): To a solution of 
5-acetyl-2-( (2-azidoeth- 
yl ) oxy) methyl-4- (4-f luoro) phenyl-1 , 4-dihydro-6-meth- 
yl-3-(N-(3- 

20 (4 ,4-diphenylpiperidin-l-yl) propyl) ) carboxamidopyridine 
(48 mg, 0.074 mmol) in 3 mL of EtOAc at 0 °C was added 1 
M (Me) 3 P in THF (0.19 mL, 0.19 mmol), and water (13 mL, 
0.74 mmol). The reaction mixture was stirred at room 
temperature for 4 hours, and the solvent was removed in 

25 vacuo. The crude product was chromatographed on 100 g of 
silica packed with NH 3 (2N in MeOH) -MeOH-CHCl 3 (1:2:10). 
The column was eluted with NH 3 (2N in MeOH)-MeOH-CHCl 3 
(1:2:10) to give 38 mg (82%) of the desired product as a 
yellow solid: mp 75 °C (decomp.); Anal. Calcd for 

30 C^H^O^+l.lCHjClg: C, 65.39; H, 6.62; N, 7.80. Found: C, 
65.01; H f 6.82; N, 7.85. 

EXAMPLE 243 

35 5-Carboxaaido-3- (N- (3- ( 4-ethoxycarbony 1-4 -pheny 1- 
piperidin-iyl) propyl) ) carboxamido-2- ( (2,2, 2-trif luoro- 
ethyl) oxy)methyl-l,4dihydro-6-methyl-4- <4-nitro)phen- 
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ylpyridine (243): A mixture of 5-carboxamido-2- ( ( 2,2,2 - 
trif luoroethyl)oxy)methyl-l,4-dihydro-6-methyl-4-(4- 
nitro)phenylpyridine-3-carboxylic acid (45 mg, 0.109 
mmol) , DCC (45 mg, 0.218 mmol) , and DMAP (11 mg, 0.087 
5 mmol) in 10 mL of dry dichloromethane were stirred at 
room temperature for 45 minutes. l-(3-Amino)propyl-4- 
ethoxycarbonyl-4-phenylpiperidine (41 mg, 0.140 mmol) was 
added to the reaction mixture and stirred at room 
temperature for 17 hours. The reaction mixture was 

10 filtered, the solvent was removed in vacuo, and the crude 
product was chroma tographed on 200 g of silica packed 
with MeOH-EtOAc (1:4). The column was e luted with the 
same solvent to give 26 mg (47%) of the title compound as 
a yellow solid: mp 91 °C (decomp.); Anal. Calcd for 

15 Cj^oNjF^+O.SCHCl,: C, 56.96; H, 5.61; N, 9.68. Found: C, 
56.94; H, 5.73; N, 9.61. 

EXAMPLE 244 

20 5 -Ace ty 1-2 - ( ( 2 -aminoe thy 1 ) oxy ) methy 1-3 - (N- ( 3 - 
( 4 -ethoxycarbony 14 -phenylpiper idin-i-yl ) prop- 
yl) ) carboxamido-i, 4-dihydro-6-methyl-4- (3 , 4-meth- 
y lenedioxy ) phony lpyr idine (244) 

5-Aoetyl-2- ( (2-atidoethyl) oxy) methyl -3- (N- (3- (4- 
25 e thoxy ear bony 1-4 phenylpiper idin-l-yi) pr op- 

yl))carboxamido-4-(3,4-methylenediox- 
y)phenyl-i,4-dihydro-6-methy lpyr idine: A solution of 5- 
acetyl-2 - ( (2-aridoethyl) oxy)methyl- 

4-(3,4-methylenedioxy)phenyl-i,4-dihydro-6- 
30 methy lpyr idine-3-carboxy lie acid (60 mg, 0.150 mmol), DCC 
(62 mg, 0.300 mmol), and DMAP (15 mg, 0.120 mmol) in 3 mL 
of dry dichloromethane were stirred at room temperature 
for 2 hours. The reaction mixture was charged with l-(3- 
amino)propyl-4-ethoxycarbonyl-4-phenylpiperidine (57 mg, 
35 0.195 mmol) and the reaction mixture was stirred at room 
temperature for 16 hours. The reaction mixture was 
filtered, and the solvent was removed in vacuo. The 
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crude product was chromatographed on 180 g of silica 
packed with MeOH-EtOAc (1:9) . The column was eluted with 
the same solvent to give 62 mg (62%) of the title 
compound as a yellow solid: mp 55 °C (decomp.); Anal. 
5 Calcd for C^H^N^Cy- l.OHjO+O.SEtOAc: C, 62.11; H, 6.86; 
N, 11.44. Found: C, 62.06; H, 6.48; N, 11.45. 

5 -Acetyl -2- ( (2-aminoethyl) oxy)methyl-3- (N- (3- 
(4-ethoxycarbon- 
10 yl-4-phenylpiperidin-l-yl) propyl) ) carboxamido-l, 4-dihyd 
r o- 6 -me thy 1 -4 - { 3 , 4 -me thy lened ioxy ) pheny Ipyr id ine ( 2 4 4 ) : To 

asolutionof 
5-acetyl-2- ( (2-azidoethyl) oxy) methyl-3- (N- (3- ( 4- 
ethoxycarbonyl-4- 

15 phenylpiperidin-l-yl) propyl) ) carboxamido-4- (3 , 4-methyle 
nedioxy)phenyl-l,4-dihydro-6-methylpyridine (45 mg, 0.067 
mmol) in 3 mL of EtOAc at 0 °C was added 1 M (Me) 3 P in THF 
(0.17 mL, 0.167 mmol), and water (12 mL, 0.67 mmol). The 
reaction mixture was stirred at room temperature for 3.5 

20 hours, and the solvent was removed in vacuo. The crude 
product was chromatographed on 100 g of silica packed 
with NH 3 (2N in MeOH)-MeOH-CHCl 3 (1:2:10) . The column was 
eluted with NH 3 (2N in MeOH)-MeOH-CHCl 3 (1:2:10) to give 
31 mg (72%) of the desired product as a yellow solid: mp 

25 55 °C (decomp.); Anal. Calcd for C^H^N^+l.OHjO+0. 3CHC1 3 : 
C, 62.23; H, 6.95; N, 8.00. Found: C, 62.14; H, 6.85; N, 
7.78. 

EXAMPLE 245 

30 

5-Acetyl-2- ( (2 -amino ethyl) oxy ) me thy 1-4 -(4-fluoro) phenyl 
-1, 4dihydro-3- (N- (3- ( 4 -methoxycarbonyl-4 -phenylpiperid- 
in-l-yl) propyl) ) carboxamido-6-methylpyridine (245) 

35 5-Acetyl-2-( (2-azidoethyl) oxy)methyl-4- (4-fluoro) phenyl- 
1, 4-dihydro-3- (N- (3 - ( 4-methoxycarbonyl-4 -phenylpiperid- 
in-l-yl) propyl ) )carboxamido-6-methylpyridine: A solution 
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of 5 -acetyl -2- ( ( 2-azidoethyl ) oxy ) methyl -4- (4- 
f luoro) phenyl-1, 4-dihydro-6-methylpyridine-3-carboxylic 
acid (50 mg, 0.134 mmol) , OCC (55 mg, 0.268 mmol) , and 
DMAP (13 mg, 0.107 mmol) in 4 mL of dry dichloromethane 
5 were stirred at room temperature for 2 hours followed by 
addition of 1- (3-amino) propyl-4-methoxycarbonyl-4- 
phenylpiperidine (48 mg, 0.174 mmol). The resulting 
mixture was stirred at room temperature for 2 days. The 
reaction mixture was filtered, and the solvent was 
10 removed in vacuo. The crude product was chromatographed 
on 200 g of silica. The column was eluted with MeOH- 
EtOAc (1:9) to give 68 mg of the desired product (80%) as 
a yellow solid: mp 48 °C (decomp.); Anal. Calcd for 

c 38 H 43 N 6°3 F i +0 - 3CHC1 3 : c ' 61.62; H, 6.23; N, 12.57. Pound: 
15 C, 61.75; H, 6.47; N, 12.53. 

5-Acetyl-2-< (2-aminoethyl)oxy)mGthyl-4- (4-f luoro) phenyl- 
l,4-dihydro-3-(N-3-(4-methoxycarbonyl- 

4 - pheny Ipiper idin-1- 

20 yl) propyl) carboxamido-6-methylpyridine (245) : To a 

solution of 

5- acetyl-2-( (2-azidoethyl) oxy) methyl-4-(4-f luoro) phenyl- 
l,4-dihydro-3-(N-3-(4-methoxycarbonyl-4-phenylpiperidin- 
1-yl) propyl ) carboxamido-6-methylpyridine (52 mg, 0.0823 

25 mmol) in 3 mL of EtOAc at 0 °C was added 1 M (Me) 3 P in THF 
(0.21 mL, 0.206 mmol), and water (15 mL, 0.823 mmol). 
The reaction mixture was stirred at room temperature for 
3.5 hours, and the solvent was removed in vacuo. The 
crude product was chromatographed on 100 g of silica 

30 packed with NH 3 (2N in MeOH)-MeOH-CHCl 3 (1:2:20). The 
column was eluted with NH 3 (2N in MeOH) -MeOH-CHCl 3 
(1:2:20) to give 40 mg (85%) of the desired product as a 
yellow solid: mp 54 °C (decomp.); Anal. Calcd for 
Cj^N^F^O.SEtOAc+O.SCHClj: C, 57.06; H, 6.87; N, 7.61. 

35 Found: C, 57.36; H, 6.30; N, 7.40. 



EXAMPLE 246 
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6-Bthyl-l, 4-dibydro-5- (2-hydroxyethoxycarbonyl) -2- (meth 
y loxy )methy 1-4- (4-nitro) phenyl-3- (N- (3- (4 , 4-diphenylpip- 
eridin-l-yl) propyl) ) carboxamidopyr idine (246): A solution 
of 50 mg of 6-ethyl-l,4-dihydro-2-(methyloxy)methyl-4-(4- 
5 nitro)phenyl-3-(N-(3-(4 , 4-diphenylpiperidin-l- 
yl ) propyl ) ) carboxamidopyr idine-5-carboxy lie acid ( 0 . 078 
mmol) , 30 mg of DMAPECD (0.157 mmol), and DMAP (19 mg, 
0.157 mmol) in 3 mL of dry dichloromethane were stirred 
at room temperature for 2 hours before addition of 
10 ethyleneglycol (24 mg, 0.39 mmol). The reaction mixture 
was heated at reflux temperature for 17 hours. The 
reaction mixture was cooled, washed sequentially with 
saturated NH 4 C1 solution (2X5 mL) , aqueous 0.1 N HC1 
solution (3X5 mL) , brine (5 mL) , dried (Na 2 S0J , and the 
15 solvent was removed under reduced pressure. The crude 
product was chromatographed on 220 g of silica packed 
with NH 3 (2N in MeOH) -MeOH-CHClj (1:2:50) . The column was 
eluted with NH 3 (2N in MeOH) -MeOH-CHCl 3 (0.5 L of 1:2:30) 
to give 38 mg (75%) of the desired product as a yellow 
20 solid: mp 73 °C(decompO ; Anal. Calcd for Cj^^N^+0 . 5 H 2 0: 
C, 67.71; H, 6.85; N, 8.10. Found: C, 67.64; H, 6.96; N, 
7.81. 

EXAMPLE 247 

6-Etbyl-l,4-dihydro-5-N- ( (2-metboxy) ethyl) carboxam- 
ido-2 - (me thy loxy ) me thy 1-4- ( 4-nitro) pheny 1-3- (N- ( 3- 
(4, 4-diphenylpiperidin-l-yl) propyl) ) carboxamidopyr idine 
(247) :• A solution of 50 mg of 6-ethyl-l,4-dihydro-2- 
( me thy loxy) methy 1-4- (4-nitro) phenyl- 3- (N- (3- (4 , 4- 
diphenylpiperidin-l-yl) propyl) ) carboxamidopyr idine-5- 
carboxylic acid (0.078 mmol), 30.1 mg of DMAPECD (0.157 
mmol), DMAP (19.2 mg, 0.157 mmol), and 2- 
aminoethylmethylether (29 mg, 0.390 mmol) in 3 mL of dry 
dichloromethane were heated at reflux temperature for 20 
hours. The reaction mixture was cooled, washed 
sequentially with aqueous 0.1 N HC1 solution (3X5 mL) , 



25 
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brine (5 mL) , dried (Na 2 SO A ) , and the solvent was removed 
under reduced pressure. The crude product was 
chromatographed on 220 g of silica packed with NH 3 (2N in 
MeOH) -MeOH-CHClj (1:2:50) . The column was eluted with NHj 
(2N in MeOH) -MeOH-CHCl 3 (1:2:50) to g^ve 38 mg (70%) of 
the desired product as a yellow solid: mp 70 °C (decomp.) ; 
Anal. Calcd for C 40 H 49 N 5 O 6 : C, 69.03; H, 7.11; N, 10.06. 
Found: C, 69.00; H, 7.27; N, 9.97. 

EXAMPLE 248 

6-Ethyl-i,4-dihydro-2-( (methyl )oxy)methyl-5-N-(morpboli 
n-4yl ) carboxamido-4- (4-nitro) phenyl-3- (N- (3- 
( 4 , 4-diphenylpiper idin-l-yl) propyl ) ) carboxamidopyridine 
(248): A solution of 60 mg of 6-ethyl-l, 4-dihydro-2- 
( methyl oxy) methyl-4- (4-nitro) phenyl-3 -(N-( 3- (4 ,4- 
diphenylpiperidin-l-yl) propyl) ) carboxamidopyridine-5- 
carboxylic acid ((0.094 mmol), 36 mg of OMAPECD (0.188 
mmol), 29 mg of DMAP (0.235 mmol) , and 14.4 mg of 4- 
aminomorpholine (0.141 mmol) in 3 mL of dry 
dichloromethane were heated at reflux temperature for 15 
hours. The reaction mixture was cooled to room 
temperature, sequentially washed with aqueous 0.1 N HC1 
solution (4X3 mL) f brine (mL) , dried (Na 2 C0 3 ) , and the 
solvent was removed in vacuo. The residue was 
chromatographed on 50 g of silica packed with NH 3 (2N in 
MeOH) -MeOH-CHCl 3 (1:2:50). The column was eluted with NH 3 
(2N in Me0H)-Me0H-CHCl 3 (0.5 L of 1:2:50 and 1 L of 
1:2:40) to give 34 mg (50%) of the desired product as a 
yellow solid: mp 112 °C (decomp.); Anal. Calcd for 
^i^o^ 0 ^ 1 - 0 ^ 02 c < 66.47; H, 7.07; N # 11.34. Found: C, 
66.29; H, 6.94; N, 11.26. 

EXAMPLE 249 

1/ 4-Dihydro-3-methoxycarbonyl-2 , 6 -dimethyl -4- (3- 
nitrophenyl) -5 - (IT- (3 - (4, 4-diphenylpiperidin-l- 
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yl)propyl)carboxamido) -pyridine (249). A solution of 
acetoacetic acid tf- (3- (4 , 4-diphenylpiperidin-l- 
yl) propyl) amide (200 mg, 0.528 mmol) , methyl 3- 
aminocrotonate (62.7 mg, 0.528 mmol), and 3- 
nitrobenz aldehyde (79.8 mg, 0.528 mmol) in 2-propanol (5 
ml) was refluxed for 96 hours. Then the solvent was 
removed, and the residue was flash chromatographed 
(Hexane : EtOAc : Et 3 N - 50 : 50 : 3; Hexane : EtOAc : 
EtjN * 10 : 90 : 6; and EtOAc : EtjN = 10 : 1) to give a 
yellow solid. It was recrystallized from EtOAc/Hexane to 
afford yellow crystals (96 mg, 30%): mp 192-193 °C. Anal. 
Calcd for C^H^Oj: C, 70.00, H, 6.69, N, 9.06. Found. 
C, 70.24, H, 6.31, N, 8.84. 

EXAMPLE 250 

1, 4-Dihydro-3-»ethoacycarbonyl-2, 6-dimettayl-4-(3,4-metb- 
ylenedioxyphenyl) -5- (W- (3- (4-phenylpiperidin-l-yl) prop- 
yl) carboxamido) -pyridine (250). N-(3-(4-Phenylpiperidin- 
1-yl) propyl) acetoacetamide (200 mg, 0.66 mmol) was mixed 
with methyl 3-aminocrotonate (76 mg, 0.66 mmol) and 
piperonal (99 mg, 0.66 mmol) in 1-butanol (5 ml). The 
mixture was heated at reflux temperature for 4 days and 
then concentrated to give a brown oil. It was dissolved 
in chloroform and flash chromatographed over silica gel 
(15 g) eluting with EtOAc/ Et 3 N (20:1) to afford a yellow 
oil (54 mg, 15% yield) . Recrystallization from 
EtOAc/Hexane gave yellow crystals (19 mg) : mp 161-165 °C 
Anal. Calcd for C^Hj^Oj: C, 70.03; H, 7.01; N, 7.90. 
Found: C, 69.87; H, 7.07; N, 7.62. 

EXAMPLE 251 

5-Carboxamido-l , 4-dihydro-2 , 6-diaethyl-4- (4-nitrophenyl) - 
3-{N- [ 3- (piperidin-l-yl) propyl ]>carboxamidopyridine 
(251). To a mixture of 5-carboxamido-l,4-dihydro-2,6- 
dimethyl-4-( 4-nitrophenyl )pyridine-3-carboxy lie acid (212 
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mg, 0.668 mmol, 1.00 equiv), l-(3-dimethylaminopropyl)-3- 
ethylcarbodiimide hydrochloride (195 mg, 1.02 mmol, 1.52 
equiv) and 4-dimethylaminopyridine (91 mg, 0.74 mmol, 1.1 
egulv) in anhydrous CH 2 C1 2 (3 mL) was added a solution of 
5 l-(3-amino)propylpiperidine (115.9 mg, 0,815 mmol, 1.22 
equiv, Bates, R. J.; Cymerman-Craig, J.; Moyie, M. ; Yong, 
T. J. J. Chem. Soc. 1956, 388) in CH 2 C1 2 (3.7 mL), and the 
mixture was stirred at room temperature under argon for 
20 hours. Aqueous NaOH (1 M, 50 mL) was added and the 

10 mixture was extracted with CH 2 Cl 2 -isopropanol (3:1, 3 x 50 
mL) • The combined organic solutions were dried over 
Na 2 S0 4 and concentrated to give 635.7 mg of dark brown 
oil. This oil was purified by flash chromatography (Si0 2 , 
Cl 3 CCH 3 -MeOH-methanolic ammonia (2 M) 70:15:15) to afford 

15 385 mg of a yellow oil. This yellow oil was further 
purified by HPLC with a 25 x 300 mm Waters NovaPak 6^m 
Si0 2 radial compression column and UV detection at 252 nm. 
The column was eluted with the following gradient at 25 
mL/min: initial conditions CH^l^. (CHjCl^MeOH-Et^NH 

20 93.8:6:0.2) 50:50, duration 30 minutes, ramped to 13:87 
over 30 minutes. The pure product was obtained as a 
yellow solid, 167.4 mg (56%): mp 170 «C; Anal. Calcd for 
(y^NjCVO.l CH 2 C1 2 : C, 61.65; H, 6.99; N, 15.56. Found: 
C, 61.61; H, 7.16; N, 15.62. 

25 

Binding affinities were measured for selected compounds 
of the invention at six cloned human alpha-1 and alpha-2 
receptor subtypes, as Veil as at the L-type calcium 
channel. The protocols for these experiments are given 
30 below. Table 1 shows the results. 

Protocol for the Determin ation of the Potency of a , 

antagonists 

The activity of compounds at the different human » 
35 receptors was determined in vitro using cultured cell 
lines that selectively express the receptor of interest. 
These cell lines were prepared by transfecting the cloned 
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cDNA or cloned genomic DNA or constructs containing both 
genomic DNA and cDNA encoding the human a-adrenergic 
receptors as follows: 

5 a M Human Adrenergic Receptor: The entire coding region 
of alA (1719 bp), including 150 basepairs of 5' 
untranslated sequence (5' UT) and 300 bp of 3' 
untranslated sequence (3' UT) , was cloned into the BamHI 
and Clal sites of the polylinker-modif ied eukaryotic 

10 expression vector pCEXV-3, called EXJ.HR. The construct 
involved the ligation of partial overlapping human 
lymphocyte genomic and hippocampal cDNA clones: 5' 
sequence were contained on a 1.2 kb Smal-Xhol genomic 
fragment (the vector-derived BamHI site was used for 

15 subcloning instead of the internal insert-derived Smal 
site) and 3' sequences were contained on an 1.3 kb Xhol- 
Clal cDNA fragment (the Clal site was from the vector 
polylinker) . Stable cell lines were obtained by 
cotransfection with the plasmid alA/EXJ (expression 

20 vector containing the alA receptor gene) and the plasmid 
pGCcos3neo (plasmid containing the aminoglycoside 
transferase gene) into LM(tk'), CHO, and NIH3T3 cells, 
using calcium phosphate technique. The cells were grown, 
in a controlled environment (37°C, 5% C0 2 ) , as monolayers 

25 in Dulbecco's modified Eagle's Medium (GIBCO, Grand 
Island, NY) containing 25mM glucose and supplemented with 
10% bovine calf serum, 100 units/ml penicillin g, and 100 
Mg/ml streptomycin sulfate. Stable clones were then 
selected for resistance to the antibiotic G-418 (1 

30 mg/ml) , and membranes were harvested and assayed for 
their ability to bind [ 3 H] prazosin as described below (see 
"Radioligand Binding assays"). 

* a 1B Human Adrenergic Receptor: The entire coding region 

35 of alB (1563 bp), including 200 basepairs and 5' 
untranslated sequence (5' UT) and 600 bp of 3' 
untranslated sequence (3' UT) , was cloned into the EcoRI 
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site of pCEXV-3 eukaryotic expression vector. The 
construct involved ligating the full-length containing 
EcoRI brainstem cDNA fragment from X Zapll into the 
expression vector, stable cell lines were selected as 
5 described above. 



o, c Human Adrenergic Receptor: The entire coding region 
of cic (1401 bp), including 400 basepairs of 5' 
untranslated sequence (5' UT) and 200 bp of 3' 
10 untranslated sequence (3' UT) , was cloned into the Kpnl 
site of the polylinker-modif ied pCEXV-3 -derived 
eukaryotic expression vector, EXJ.RH. The construct 
involved ligating three partial overlapping fragments: a 
5' 0.6kb Hindi genomic clone, a central 1.8 EcoRI 
15 hippocampal cDNA clone, and a 3' o.6Kb PstI genomic 
clone. The hippocampal cDNA fragment overlaps with the 
5' and 3' genomic clones so that the Hindi and PstI 
sites at the 5' and 3' ends of the cDNA clone, 
respectively, were utilized for ligation. This full- 
20 length clone was cloned into the Kpnl site of the 
expression vector, using the 5' and 3' Kpnl sites of the 
fragment, derived from vector (i.e., pBluescript) and 3'- 
untranslated sequences, respectively. Stable cell lines 
were selected as described above. 

25 

Radioligand Binding Assays: Transfected cells from 
culture flasks were scraped into 5ml of 5mM Tris-HCl, 5mM 
EDTA, pH 7.5, and lysed by sonication. The cell lysates 
were centrifuged at 1000 rpm for 5 min at 4»C, and the 

30 supernatant was centrifuged at 30,000 x g for 20 min at 
4°C. The pellet was suspended in 50mM Tris-HCl, lmM 
MgCl 2 , and 0.1% ascorbic acid at pH 7.5. Binding of the 
al antagonist ['Hjprazosin (0.5 nM, specific activity 76.2 
Ci/mmol) to membrane preparations of m(tk-) cells was 

35 done in a final volume of 0.25 ml and incubated at 37»c 
for 20 min. Nonspecific binding was determined in the 
presence of 10 iM phentolamine. The reaction was stopped 
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by filtration through GF/B filters using a cell 
harvester. Inhibition experiments, routinely consisting 
of 7 concentrations of the tested compounds, were 
analyzed using a non-linear regression curve-fitting 
5 computer program to obtain Ki values. 

r 

a 2 Human Adrenergic Receptors: To determine the potency 
of a t antagonists at the a 2 receptors, LM(tk-) cell lines 
stably transfected with the genes encoding the a u , a ZB , 

10 and q 2c receptors were used. The cell line expressing the 
* u receptor is designated L-a^, and was deposited on 
November 6, 1992 under ATCC Accession No. CRL 11180. The 
cell line expressing the a a receptor is designated L-NGO 
a n , and was deposited on October 25, 1989 under ATCC 

15 Accession No. CRL10275. The cell line expressing the cr 2c 
receptor is designated L-a 2c , and was deposited on 
November 6, 1992 under ATCC Accession No. CRL-11181. 
Cell lysates were prepared as described above (see 
Radioligand Binding Assays) , and suspended in 25mM 

20 glycylglycine buffer (pH 7.6 at room temperature). 
Equilibrium competition binding assay were performed 
using [3H]rauwolscine (0.5nM), and nonspecific binding 
was determined by incubation with 10/iM phentolamine . The 
bound radioligand was separated by filtration through 

25 GF/B filters using a cell harvester. 

Determination of the Activity of a 1 Antagonists at calcium 
Channels 

The potency of a % antagonists at calcium channels was 
30 determined in competition binding assays of 
[3H] nitrendipine to membrane fragments of rat cardiac 
muscle, essentially as described by Glossman and Ferry 
(Methods in Enzymology 109:513-550, 1985). Briefly, the 
* tissue was minced and homogenized in 50mM Tris-HCl (pH 

35 7.4) containing O.lmM phenylmethylsulfonyl fluoride. The 
homogenates were centrifuged at 1000 g for 15 minutes, 
the resulting supernatant was centrifuged at 45,000 g for 
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15 minutes. The 45,000 g pellet was suspended in buffer 
and centrifuged a second time. Aliquots of membrane 
protein were incubated for 30 minutes at 37°C in the 
presence of [3H] nitrendipine (lnM) , and nonspecific 
5 binding was determined in the presence of low 
nifedipine. The bound radioligand was separated by 
filtration through GF/B filters using a cell harvester. 
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M^VtaSS? Af " nltieS at ""Anergic Receptors and L-Type 



compound 




aipna- i 


aipnu-z 


r*n 




In IK If* 
lu lO Iv 


On OK Or 

4U ^L/ 




1 


pKi 


5.59 6.39 7.52 


5.62 5.48 6.77 


5.16 






n m n i a n o^ 
U. IU U. 10 u./o 


U.I O U.£l U.I** 


U.OT 




n 


O O Q 

3 3 O 


0. 9. 1 
0 0 o 


o 


(±)-2 


pKI 


6.22 6.48 8.73 


6.44 6.38 6.49 


3.7 




SEM 


0.04 0.08 0.08 


A AM A A* A AA 

0.03 0.01 0.02 


A M ^ 

0.41 




n 


4 4 4 


3 3 3 


2 


(+)-2 


pKi 


6.40 6.35 7.69 


6.52 6.40 6.53 


4.11 




SEM 


0.19 0.06 0.13 


0.18 0.18 0.06 






n 


3 3 2 


2 2 2 


2 


<-)-2 


pKI 


6.46 6.39 8.91 


6.83 6.56 6.78 


2.74 




SEM 


0.16 0.04 0.07 


a n/ a f\c a a a 

0.06 0.05 0.04 






n 


3 9 3 


a a a 

2 2 2 


1 


3 


pKI 


6.84 7.19 8.23 


6.99 7.65 7.29 


3.00 




SEM 


0.02 0.01 0.04 


0.25 0.02 0.11 






n 


3 3 3 


3 3 3 


1 


4 


pKI 


6.71 6.89 7.17 


6.26 5.99 6.30 


6.01 




SEM 


0.03 0.06 0.07 


0.04 0.03 0.06 






n 


3 3 3 


4 4 4 


1 


5 


pKi 


5.74 6.08 7.95 


5.65 5.67 4.61 


5.34 




SEM 


0.13 0.12 0.19 


0.03 0.17 0.17 


0.03 




n 


4 4 4 


2 2 2 


3 
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Table 1. Binding Affinities at cr-Adrenergic Receptors and L-Type 
Calcium Channels 



compound 




alpha- 1 


alpha-2 


Ca 






la 


lb 


lc 


2a 2b 2c 




6 


pKi 


S.95 6.69 6.83 


6.08 6.35 6.62 


5.80 




SEM 


0.15 0.21 


0.27 


0.13 0.14 0.17 


0.10 




n 


3 


3 


3 


3 3 3 


2 


7 


pKl 


5.93 


6.54 


6.21 


5.42 5.79 5.91 


6.06 




SEM 


0.05 


0.04 


0.02 








n 


3 


3 


3 


1 1 1 


1 


8 


pK) 


6.42 


6.73 


7.12 


6.08 5.73 6.47 


4.94 




SEM 


0.05 


0.09 


0.03 


0.08 0.01 0.05 






n 


3 


3 


3 


2 2 2 


1 


9 


pKi 


5.77 


6.47 


7.62 


5.66 6.26 5.88 


4.72 




SEM 


0.03 0.29 


0.15 


0.04 0.09 0.02 


0.13 




n 


3 


3 


3 


4 3 3 


3 


10 


pKi 


6.35 6.91 


8.75 


5.63 5.48 5.91 


5.12 




SEM 


0.10 0.04 0.01 


0.09 0.11 0.12 


0.07 




n 


3 


3 


3 


3 3 3 


2 


1 1 


PKI 


6.52 6.64 


8.95 


O.tO O.Oo 6.24 


0.64 




SEM 


0.12 0.14 0.12 


0.03 0.02 0.02 


0.02 




n 


3 


3 


3 


3 3 3 


2 


12 


pKi 


6.42 6.82 8.74 


6.11 5.90 6.06 


5.42 




SEM 


0.03 


0.02 0.01 


0.08 0.04 


0.10 




n 


3 


3 


2 


2 2 2 


3 
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Table 1. Binding Affinities at a-Adrenergic Receptors and L-Type 
Calcium Channels 



compound 




alpha-1 


alpha-2 


1 Ca 1 






la lb 1c 


2a 2b 2c 




10 


P 


6.41 6.78 8.14 


5.90 5.76 6.K 


> 5.05 




SEN 


0.08 0.06 0.15 


0.03 0.05 0.04 


II 0.06 




n 


3 3 3 


2 2 2 


1 2 


1 A 

14 


PKI 


5.39 5.58 7.39 


5.54 5.87 5.96 






SEM 


0.28 0.30 021 

W.WW W*4b 


005 009 n (Vi 

WtW UiUU 






f\ 


5 9 9 


di 4 2 




15 


pK! 


6.38 6.78 8.2 


5.61 5.47 5.95 


5.14 




SEM 


0 02 0 04 ons 

v<Ufc W.w»t U.UJ 


U.UO U.U4 u.uo 






n 


3 3 3 

w w w 


2 9 9 

4* dl dl 


1 1 


16 


pKl 


6.37 6.76 8.23 


5.95 5.74 6.42 


6.09 




SEM 


0.01 0.03 0.07 


0.04 0 15 0 04 






n 


3 3 3 


2 2 2 1 


1 1 

1 | 


17 


pKI 


6.90 7.38 9.27 


6.46 6.85 7.57 


5.00 




SEM 


0.04 0.10 0.23 


1 106 005 0091 

W.WW W. WW W«w£> I 






n 


3 3 3 


2 2 2 1 

A. £ 1 


1 1 

1 * 


18 
1 o 


pw 


X OR X TX Tlx 

o.05 o./o 7.16 


5.67 5.79 6.031 


6.79 




SEM 


0.06 0.10 0.09 


0.03 0.05 0.05 


0.15 




n 


3 3 3 


3 3 3 


2 


19 


pW « 


6.50 6.57 8.87 , 


5.89 6.04 6.38 . 


5.13 


J 


SEM 


3.04 0.02 0.21 


1 


D.05 




n 


3 3 3 


1111 


2 1 
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Table l. Binding Affinities at cr-Adrenergic Receptors and L-Type 
Calcium Channels 



curnpouna 




aipna- 1 


aipna-/ 








1a IK In 

la id ic 


On OK Oa 

/D ZC 




20 


pKi 


5.87 6.92 8.42 


5.75 5.88 6.09 


5.94 




ecu 


U. 1 1 U.O/ u.uo 


A AX A AO A AO 

U.Uo U.Uo U.IK 


AtC 

U. 10 




n 


* 1 1 
O O 0 


o o o 


o 

3 


21 


PKI 


6.31 6.69 8.15 


5.68 5.97 6.11 


6.00 




ecu 


n A>t a at a ac 

0.04 0.07 0.05 


A AA A A<4 fS. 

0.00 0.03 0.02 


0.19 




n 


o o o 

3 3 3 


AAA 

2 2 2 


2 


22 


pKl 


6.13 6.86 7.44 


5.80 6.04 6.20 


6.43 




CXI J 


A AX A AX A AO 

0.06 0.06 0.03 


A AO A AA A AA 

O.Oo 0.22 0.00 


A 1 M 

0.14 




n 


0 o o 

o 3 3 


O O <9 

3 3 3 


2 


23 


pKi 


6.19 6.67 7.84 


6.02 6.25 6.33 


6.54 




ecu 
OEM 


U.UO U.U4 u.u/ 


A AX A AO A AA 

0.06 0.03 0.02 


A AA 

0.02 




n 


^ ^ ^ 
o o o 


\ o o 
o o o 


2 


24 


pKi 


6.49 6.94 8.73 


6.04 5.90 6.8 


5.71 




OEM 


n n4 n o>i n rut. 
U.UO U.U4 U.Uo 


A AO A A1 AO 4 

0.03 0.01 0.34 


A AA 

0.09 




n 


3 3 3 


AAA 

2 2 2 


3 


25 


pKl 


6.19 6.48 7.47 


5.82 6.30 5.99 


5.94 




SEM 


0.09 0.02 0.08 


0.01 0.33 0.00 


0.16 




n 


3 3 3 


2 2 2 


2 


26 


pKi 


6.28 6.36 8.15 


5.67 6.01 5.83 


7.06 




SEM 


0.03 0.03 0.21 


0.08 0.05 0.06 






n 


2 3 3 


2 2 2 


1 
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X£u^ch2S£ff Affiniti6S at ^Adrenergic Receptors and L-Type 



compound 




alpha-! 


alpha-2 


Ca 




la lb 1c 


2a 2b 2c 




27 


pKi 


6.42 6.49 8.44 


5.71 5.98 5.92 


6.23 




SEM 


0.04 0.04 0.16 


0.05 0.06 0.02 






n 


3 3 3 


2 2 2 


1 


28 


pKi 


6.36 6.62 8.02 


5.64 5.78 6.20 


4.76 




SEM 


0.06 0.08 0.10 


0.22 0.09 0.00 






n 


3 3 3 


2 2 2 


1 


29 


pfG 


6.58 6.85 8.83 


6.16 6.20 6.40 


4.86 




SEM 


0.05 0.07 0.08 


0.08 0.10 0.07 






n 


3 3 3 


2 2 2 


1 


30 


pKI 


6.81 7.27 8.52 


6.93 6.63 7.31 


7.02 




SEM 


0.01 0.08 0.41 


0.05 0.10 0.12 


0.09 




n 


3 3 2 


3 3 3 


2 


31 


pKi 


6.95 7.69 8.93 


6.80 6.86 7.28 






SEM 


0.06 0.01 0.12 


0.08 0.10 0.11 






n 


3 3 3 


2 2 2 




32 


pKI 


6.13 6.52 7.88 




5.80 




SEM 


0.01 0.05 0.07 




0.04 




n 


2 2 2 




2 


37 


pKi 
SEM 


6.16 6.70 7.64 


6.15 5.97 6.24 
0.10 0.00 0.00 


5.87 




n 


11 1 


2 2 2 


1 
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Table 1, Binding Affinities at a-Adrenergic Receptors and L-Type 
Calcium Channels 



compound 




alpha- 1 


alpha-2 


Ca 






la lb lc 


2a 2b 2c 




38 


pKI 


6.21 6.38 8.50 


£ A K\ A f\ A A Af\ 

6.40 6.04 6.49 


5.15 




SEM 


0.08 0.03 0.09 


0.07 0.02 0.02 


0.11 




n 


3 3 3 


4 4 4 


2 


39 


pKt 


m mm mm r* —t 

5.77 5.93 7.23 


t 0^A*\ mm mm% M . mm±mm\ 

6.02 5.74 6.09 


4.35 




SEM 


0.06 0.05 0.01 


0.03 0.02 0.03 


0.12 




n 


3 3 3 


3 3 3 


3 


40 


pKI 


6.26 6.56 7.86 


5.73 5.75 6.01 


4.8 




SEM 


0.05 0.06 0.01 


0.06 0.07 0.02 


0.11 




n 


2 2 2 


3 3 3 


2 


41 


pKI 
SEM 


6.30 6.53 8.74 
0.07 0.08 0.03 


6.37 6.22 6.36 






n 


2 2 2 


1 1 1 




42 


pKi 
SEM 


6.35 6.55 8.90 
0.08 0.02 0.03 


A A f\ AAA A f ** 

6.49 6.64 6.77 






n 


2 2 2 


1 1 1 






pw 


A cn A 7il ft AO 
O.OU 0./4 0.0^ 


A 1ft A 1A A Afi 
O.IO 0.00 0.4U 


4. /O 




SEM 


0.06 0.06 0.21 


0.02 0.00 0.07 






n 


3 3 3 


2 2 2 


1 


44 


pKI 


5.23 5.08 5.77 




4.78 




SEM 


0.09 0.16 0.08 




0.04 




n 


2 2 3 




2 
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Table 1. Binding Affinities at cr-Adrenergic Receptors and L-Type 
Calcium Channels 



compound 




aipna- 1 




Ca 






la id ic 


0^ OK Or> 
ZU /D ZC 




(±)-45 


pKI 


7.18 7.87 9.63 


6.55 6.67 7.09 


5.13 




SEM 


a r\i a rvft nil 
0.03 0,00 0. 1 1 


U.UZ U.Um U.UO 


003 




n 


4 <9 4 

3 3 3 


*. 9. ^ 
0 0 0 


A 


«-45 


pKI 


7.39 8.04 9.74 


6.47 6.64 7.86 


5.36 




SEM 


0.13 0.05 0.07 








n 


4 4 4 

3 3 3 


111 
1 1 1 


1 


(+)-45 


pKI 


6.75 7.24 8.03 


6.62 7.04 7.65 






SEM 


0.21 0.00 0.08 








n 


3 2 3 


i i i 




46 


pKi 


6.30 6.62 7.69 


6.17 6.31 6.61 


5.13 




SEM 


0.06 0.04 0.12 


r\ /vt n ai a rv\ 

0.02 0.01 0.02 


A 1 O 

O.lr 




n 


AAA 

4 4 4 


i o o 

0 0 0 


A 

z 


47 


pKi 


6.29 6.58 8.93 


6.22 6.36 6.43 


4.75 




SEM 


0.08 0.03 0.16 


A f*VO A IV) A AO 

0.02 0.02 0.00 






n 


3 3 3 


4 4 4 

3 3 3 


1 


48 


pKI 


8.01 8.58 9.28 


7.76 6.09 6.38 


6.32 




SEM 


0.03 0.10 0.07 








n 


3 3 3 


1 1 1 


1 


49 


pKI 


6.94 6.72 8.56 


6.63 6.42 6.86 


5.37 




SEM 


0.07 0.27 0.16 


0.03 0.02 0.05 






n 


3 3 2 


2 2 2 


1 



SUBSTITUTE SHEET (RULE 26) 



WO 94/22829 PCT/US94/03852 

-510- 

Table 1. Binding Affinities at a-Adrenergic Receptors and L-' 
Calcium Channels 



compuunu 




uipnu* i 


UJpna*z 








i la ID IC 


On OK Or* 
ZD ZC 




50 


pKI 


5.71 5.52 7.07 


5.82 5.56 6.18 


5.02 




or i j 

SEM 


0.07 0.04 0.17 


0.27 0.21 0.2B 






n 


3 3 3 


fS t> fk 

2 2 2 


1 


51 


pKi 


5.01 5.30 6.32 


6.35 6.29 6.60 


3 




SEM 


0.05 0.22 0.07 


0.05 0.14 0.01 






n 


3 3 2 


2 2 2 


1 


52 


pKI 


5.94 7.11 8.06 


6.29 6.10 6.58 


5.29 




ecu 

SEM 


0.49 0.06 0.11 








n 


o o o 
2 2 2 


1 1 1 


i 
1 


53 


pKi 


6.49 6.87 7.83 


6.18 6.34 6.67 


5.54 




ot M 


U.U0 U. 10 U.ZI 








n 


^ ^ ^ 
0 0 0 


ill 


1 

l 


54 


pW 


6.46 6.76 7.91 


6.33 6.52 6.80 


4.23 




OfcM 


n nt nil n n 
U.UO U. 1 1 U. 1 1 


0.U2 0.14 0.06 






n 


3 3 3 


o o o 

2 2 2 


1 


55 


pKI 


6.17 6.45 7.99 


6.21 6.51 6.78 


3 




SEM 


0.06 0.05 0.10 


0.02 0.16 0.04 






n 


3 3 3 


2 2 2 


1 


56 


pKi 


6.20 6.66 8.52 


6.57 6.89 6.73 


5.19 




SEM 


0.03 0.04 0.01 


0.01 0.03 






n 


2 2 2 


2 2 2 


1 



SUBSTITUTE SHEET (RULE 26) 
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SS^-aSSSf A " lni "- " -anergic Receptors ana L- 



compound 




alpha-1 


alpha-2 


Ca 






la lb 1c 


2a 


2b 2c 




57 


pKi 


5.79 5.91 6.22 


6.71 


5.73 6.80 


3.00 




SEM 


0.02 0.01 0.03 


0.06 


0.03 0.09 






n 


3 3 3 


3 


3 3 


1 


58 


pKI 


5.52 5.64 6.48 


8.08 


5.84 7.30 


3.78 




SEM 


0.02 0.01 0.12 


0.02 0.02 0.09 






n 


3 3 3 


3 


3 3 


1 


59 


pKi 
SEM 
n 


6.29 6.41 6.61 
0 01 0 02 0 03 
2 2 2 








60 


pKI 


6.70 7.11 8.56 


8.26 


7.16 7.17 


3.80 




SEM 


0.02 0.04 0.11 


0.03 


0.03 0.01 






n 


2 3 3 


3 


3 3 


1 


61 


pKI 


6.07 6.37 8.42 


6.12 


6.22 6.32 


4.99 




SEM 


0 01 0 04 0.07 


0.07 


0.10 0.03 


0.03 




n 


3 3 3 


3 


3 3 


2 


62 


pKI 


6.47 6.50 8.58 


7.61 


7.24 7.31 


4.71 




SEM 


0.01 0.03 0.17 


0.11 


0.02 0.04 


0.1 




n 


3 3 3 


3 


3 3 


2 


63 


pKI 


7.35 7.73 7.41 


6.02 


6.88 6.77 


4.18 




SEM 


0.02 0.06 0.04 


0.05 


0.10 0.01 


0.09 




n 


3 3 3 


2 


2 2 


2 
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Table 1. Binding Affinities at a-Adrenergic Receptors and L-Type 
Calcium Channels 







alDha-1 


alpha-2 


Ca 




la lb lc 


2a 2b 2c 




64 


pKi 


6.31 6.45 7.45 


6.16 6.36 6.32 


4.01 




SEM 

w t IVI 


0 10 005 002 




0.00 




n 
1 1 


2 2 2 
* ^ 


1 1 1 


2 


65 


pKi 


6.89 7.24 8.98 


6.70 7.01 7.08 


5.51 




ecu 


n no n rv» n n4 

U.UZ U.UO 


0 08 0 01 0 02 

UiUO U. w 1 U1U4 






n 


1 ^ ^ 
OOP 


0 0 0 


1 


66 


pKI 


5.45 5.36 6.59 


5.53 5.35 6.24 


6.22 






n no n n7 n c\a 
U.W u.u/ u.u** 


n no n m n ro 

U.UZ U.UI u.uz 






n 


O O 0 
Z Z 4 


O O O 


i 
■ 


67 


pKi 


5.96 6.18 6.48 


6.45 5.79 7.00 






ecu 
ocrvi 


O 03 0 15 0 1 


002 001 002 






1 1 


4 4 4 


3 3 3 




73 


pKi 


6.69 6.83 9.18 


6.10 6.17 6.56 


6.12 




SFM 


0 03 0 05 0 05 

ViUv V.l^S 


0 09 0 01 0 03 






it 


2 2 3 

£ & w 


2 2 2 
*> a 


1 


74 


pKI 


7.23 7.72 9.30 


7.23 7.05 7.63 


5.28 




SEM 


0.05 0.04 0.03 


0.03 0.05 0.05 






n 


3 3 3 


2 2 2 


1 


75 


pKi 


5.36 5.41 6.10 


5.54 5.51 5.91 


5.45 




SEM 


0.05 0.28 


0.01 0.01 0.04 






n 


3 3 1 


2 2 2 


1 
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Table 1. Binding Affinities at o-Adrenergic Receptors and L-Type 
Calcium Channels 



compound 




alpha- 1 


aipha-2 






la ID IC 


On OK Or> 
ZQ ZO 




76 


pKI 


5.89 5.88 6.63 


6.96 5.64 7.70 


5.49 




SEM 


0.10 0.06 0.11 


ft rtc nit n OA 
0.05 O.ID U.Z4 


u 




n 


4 4 4 


ft ft ft 

2 2 2 


2 


77 


pKI 


6.83 7.16 8.30 


6.95 7.08 7.42 


5.94 




SEM 


0.03 0.06 0.13 


0.04 0.02 0.06 


n ft ^ 
0.04 




n 


3 3 3 


3 3 3 


2 


78 


pKi 


6.75 6.96 8.37 


6.14 6.26 6.82 


5.5 




SEM 


0.05 0.02 0.13 


0.10 0.13 0.03 


ft ft O 

0.03 




n 


3 3 3 


3 3 3 


2 


79 


pKi 


6.99 7.33 7.76 


6.84 7.28 7.21 


6.17 




SEM 


0.01 0.03 0.09 


0.13 0.08 0.12 






n 


3 3 3 


4 4 4 


1 


81 


pKI 


6.39 6.62 8.72 


6.75 6.79 6.91 


4.49 




SEM 


0.02 0.02 0.10 




0.25 




n 


3 2 3 


1 1 1 


2 


89 


pKi 


6.46 6.85 6.30 


5.63 5.71 6.30 


6.09 




SEM 


0.08 0.06 0.04 


0.10 0.04 0.04 


0.18 




n 


3 3 3 


3 3 3 


3 


90 


pW 


6.52 6.87 7.56 


6.13 6.04 6.79 


6.63 




SEM 


0.07 0.03 0.04 


0.03 0.35 


0.10 




n 


3 3 3 


2 2 2 


3 



suBsmum sheet (rule » 
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SJcfuicha^efl Affinities at ^'Adrenergic Receptors and L-Type 



compound 




alpha-1 


alpha-2 


Ca 






la lb lc 


2a 2b 2c 




91 


pKI 


6.29 6.54 8.04 


6.06 6.00 6.31 


6.55 




SEM 


0.25 0.27 0.05 


0.05 0.05 0.05 






n 


3 3 3 


3 3 3 


1 


92 


pKi 


6.68 7.23 8.51 


5.50 6.14 6.12 


5.38 




SEM 


0.07 Oil 017 




0 25 




n 


3 3 3 


1 1 1 

III 


4b 


(±)-93 


pKi 


5.98 6.57 8.87 


5.48 5.93 5.88 


6.1 




SEM 


0 07 0 12 0 08 


007 0 04 0 04 

V»\Jf W.\^f WiW*f 


0 01 

W»V 1 




n 


3 3 3 


2 2 2 

4k 4L 


O 

4b 


(+)-93 


pKI 


598 6.73 7.52 


6.04 6.01 6.36 


6.72 




SEM 


0.5 0.08 


0.11 0.06 0.01 






n 


2 2 1 


2 2 2 


1 


(-)-93 


pKi 


6.56 6.95 8.92 


6.13 6.01 6.27 


5.89 




SEM 


0.25 


0.09 0.09 0.02 






n 


1 1 2 


2 2 2 


1 



SUBSTITUTE SHEET (RULE 26) 
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Table 1. Binding Affinities at a-Adrenergic Receptors and L-T^ 
Calcium Channels 



compound 




alpha- 1 


alpha-2 


Co 






la lb lc 


2a 2b 2c 




95 


pKi 


5.33 5.72 8.11 


6.23 5.55 5.61 


3.64 




SEM 


0.06 0.09 0.01 


0.08 0.01 0.03 


0.30 




n 


3 3 3 


3 3 3 


3 


96 


pKi 


5.42 5.28 7.57 


5.64 5.93 6.04 


3 




SEM 


0.03 0.06 0.08 


0.03 0.02 0.05 






n 


3 3 3 


3 3 3 


2 


(±)-97 


pKi 


5.56 5.99 8.54 


5.55 5.93 5.61 


3 




SEM 


0.11 0.12 0.09 


0.04 0.11 0.01 






n 


4 4 4 


3 3 3 


3 


(+)-97 


pKi 


5.51 6.06 8.56 


5.68 6.10 5.59 


3 




SEM 


0.02 0.18 0.06 


0.02 0.07 0 






n 


3 3 2 


3 3 3 


1 


(-)-97 ! 


pKi 


5.45 5.33 6.81 


5.47 5.71 5.51 


3 




SEM 


0.10 0.06 0.48 


0.13 0.02 0.02 






n 


3 3 2 


3 3 3 


1 



SUBSTITUTE SHEET (RULE 



26) 



WO 94/22829 PCT/US94/03852 

-516- 

Table 1. Binding Affinities at a-Adrenergic Receptors and L-' 
Calcium Channels 



compound 




alpho-1 


alpha-2 


Co 






la lb 1c 


2a 2b 2c 




98 


pKi 


5.96 6.52 8.32 


6.45 6.23 6.37 


3 




SEM 


0.06 0.04 0.02 


0.03 0.05 0.03 






n 


4 4 4 


4 4 4 


2 


99 


pKi 


5.71 6.27 7.2 


6.97 6.02 6.21 


3 




SEM 


0.03 0.13 0.32 


0.02 0.01 0.05 






n 


3 3 3 


2 2 2 


2 


100 


pKi 


5.31 5.83 8.36 


6.10 5.54 5.75 


3 




SEM 


0.04 0.06 0.05 


0.01 0.03 0.01 






n 


3 3 3 


3 3 3 


2 


101 


pKi 


5.86 6.22 8.54 


5.89 6.18 6.04 


3 




SEM 


0.08 0.04 0.04 


0.02 0.06 0.04 






n 


4 4 4 


4 4 4 


2 


(±)-102 


pKi 


5.46 5.79 8.42 


5.54 5.99 5.76 


4.14 




SEM 


0.03 0.02 0.02 


0.02 0.02 0.04 


0.03 




n 


4 4 4 


3 3 3 


2 



SUBSTITUTE SHEET (RULE 26) 
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-517- 

Table 1. Binding Affinities at a-Adrenergic Receptors and L- 1 
Calcium Channels 



compound 




alpha- 1 


alpha-2 


Ca 




la lb 1c 


2a 2b 2c 




(♦)-102 


pKi 


5.54 5.91 8.58 


5.41 5.72 5.48 


3 




SEM 


0.03 0.03 0.05 


0.02 0.01 0.02 






n 


4 4 4 


2 2 2 


2 


(0-102 


pKi 


5.17 5.50 6.95 


5.72 6.23 5.98 


6.26 




SEM 


0.10 0.02 0.03 


0.02 0.01 0.01 


0.05 




n 


4 4 4 


2 2 2 


2 


103 


pKi 


5.60 6.74 7.97 


6.31 6.13 6.57 


6.75 




SEM 


0.03 0.08 0.04 


0.02 0.07 0.06 


0.12 




n 


3 3 3 


3 3 3 


2 


104 


pKi 


6.88 7.46 8.49 


8.28 7.25 7.8 


3 




SEM 


0.02 0.03 0.04 


0.06 0.08 0.02 






n 


3 3 3 


3 3 3 


2 


105 


pKi 


5.61 5.50 6.16 


5.90 5.66 5.86 


5.18 




SEM 


0.25 0.25 0.20 


0.02 0.01 0.01 


0.29 




n 


3 3 3 


4 4 4 


2 



SUBSTITUTE SHEET (RULE 



26) 



WO 94/22829 PCT/US94/03852 
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Table l. Binding Affinities at a-Adrenergic Receptors and L-Type 
Calcium Channels 



compound 




olpho-1 


alpha-2 


Co 




la lb lc 


2a 2b 2c 




106 


pKi 


5.62 6.03 7.82 


6.49 6.43 6.53 


3 




SEM 


0.04 0.09 0.03 


0.02 0.07 0.05 






n 


4 4 4 


3 3 3 


2 


107 


pKi 


6.06 6.00 8.23 






• 


SEM 


0.34 0.09 0.06 








n 


3 3 3 






108 


pKi 


5.53 5.38 8.16 








SEM 


0.07 0.06 0.31 








n 


3 3 3 






109 


pKi 


6.07 6.56 7.18 








SEM 


0.04 0.06 0.25 








n 


2 2 2 






no 


pKi 


4.75 4.50 5.81 








SEM 


0.13 0.14 0.48 








n 


3 3 3 







SUBSTITUTE SHEET (RULE 26) 
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Table 1. Binding Affinities at a-Adrenergic Receptors and L-Type 
Calcium Channels 



compound 




alpha-1 


alpha-2 


Co 






la lb 1c 


2a 2b 2c 




111 


pKi 


5.75 6.02 8.24 








SEM 


0.01 0.05 0.04 








n 


2 2 2 






112 


pKi 


7.52 7.63 7.61 


6.59 6.35 6.57 


7.24 




SEM 


0.11 0.08 0.13 


0.05 0.09 0.19 


0.05 




n 


3 3 3 


3 3 3 


2 


113 


pKi 


6.16 6.46 7.75 


6.12 6.78 6.50 


3 




SEM 


0.02 0.04 0.06 


0.03 0.02 0.08 






n 


3 3 3 


4 4 4 


2 


114 


pKi 


6.26 6.69 7.99 


5.68 6.33 6.14 


5.54 




SEM 


0.13 0.05 0.04 


0.04 0.03 0.04 


0.1 




n 


3 3 3 


3 3 3 


2 


115 


pKi 


5.70 5.84 7.23 


5.40 6.11 5.64 


3 




SEM 


0.01 0.13 0.05 


0.06 0.03 0.03 






n 


3 3 3 


3 3 3 


2 



SUBSTITUTE SHEET (RULE 26) 
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Table l. Binding Affinities at a-Adrenergic Receptors and L-Type 
Calcium Channels 



compound 




alpha-1 


alpha-2 


Ca 






la lb 1c 


2a 2b 2c 




116 


pKi 


6.73 6.12 8.41 


5.84 6.43 6.13 






SEM 


0.44 0.09 


0.16 0.07 0.01 






n 


2 2 1 


3 3 3 




117 


pKi 


5.68 6.25 7.56 


6.02 6.36 6.12 


3 




SEM 


0.12 0.04 0.05 


0.06 0.03 0.05 






n 


3 3 3 


3 3 3 


2 


118 


pKi 


5.66 5.75 8.02 


5.41 5.84 5.65 


3.00 




SEM 


0.06 0.09 0.10 


0.06 0.02 0.03 






n 


3 3 3 


3 3 3 


1 


(i)-119 


pKi 


6.21 6.38 8.5 


6.4 6.04 6.49 


5.13 




SEM 


0.08 0.03 0.09 


0.07 0.02 0.02 


0.11 




n 


3 3 3 


4 4 4 


2 


( + )-119 


pKi 


5.89 6.08 6.42 








SEM 


0.02 0.03 0.13 








n 


3 3 3 







SUBSTITUTE SHEET (RULE 26) 
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rable l. Binding Affinities at a-Adrenergic Receptors and L-1 
Calcium Channels 



compound 




olpha-1 


alpha-2 


Ca 






la lb 1c 


2a 2b 2c 




(-)-m 


pKi 


5.93 6.17 8.59 








SEM 


0.02 0.03 0.12 








n 


3 3 3 






120 


pKi 


6.33 6.61 8.97 


6.44 6.59 6.72 


3 




SEM 


0.05 0.04 0.09 


0.03 0.02 0.03 






n 


4 4 4 


3 3 3 


3 


121 


pKi 


6.62 7.14 8.88 


6.44 6.59 6.72 


4.78 




SEM 


0.08 0.06 0.04 


0.03 0.02 0.03 


0.15 




n 


3 3 3 


3 3 3 


2 


122 


pKi 


6.62 7.57 7.71 


6.38 7.35 6.53 


3 




SEM 


0.17 0.08 0.17 


0.04 0.04 0 


0 




n 


4 4 4 


3 3 3 


1 


123 


pKI 


6.7 8.01 8.3 


6.03 6.87 6.42 


4.53 




SEM 


0.03 0.09 0.11 


0.02 0.06 0.01 


0 




n 


4 4 4 


3 3 3 


1 



SUBSTITUTE SHEET (RULE 26) 



WO 94/22829 



PCTAJS94/03852 



-522- 

Table 1. Binding Affinities at a-Adrenergic Receptors and L-Type 
Calcium Channels 



compound 




alpha- 1 


alpha-2 


Ca 






la lb 1c 


2a 2b 2c 




124 


pKi 


7.24 7.05 8.71 


7.65 6.7 7.35 


3 




SEM 


0.06 0.17 0.05 


0.02 0.04 0.02 


0 




n 


3 3 2 


3 3 3 


2 


125 


pKi 


7.11 6.89 8.94 


7.57 6.73 7.64 


4.42 




SEM 


0.09 0.06 0.08 


0.07 0.03 0.05 


0 




n 


3 3 3 


3 3 3 


1 


126 


pKi 


5.15 5.37 7.95 


5.33 5.63 5.36 


6.34 




SEM 


0.02 0.01 0.06 


0.04 0.02 0.01 


0 




n 


3 3 3 


3 3 3 


1 


127 


pKi 


6.45 6.79 7.26 


6.17 6.42 6.37 


3 




SEM 


0.01 0.09 0.01 


0.01 0.05 0.03 


0 




n 


3 3 2 


3 3 3 


2 


1 128 


pKi 


6.01 5.98 8.47 


6.34 6.36 6.66 






SEM 


0.05 0.24 0.08 


0.01 0.06 0.04 






n 


3 3 3 


2 2 2 
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SSiui'^an^s 9 Affinities at ^Adrenergic Receptors and L-Type 



compound 




alpha-1 


olpha-2 


Ca 






la lb 1c 


2a 2b 2c 




129 


pKi 


6.17 6.29 8.43 




4 




SEM 


0.08 0.23 0.25 








n 


2 2 2 




1 


130 


pKi 


6.04 6.38 7.97 








SEM 


0.29 0.23 0.1 








n 


3 3 3 






131 


pKi 


5.83 6.07 8.34 




4 




SEM 


0.35 0.27 0.47 








n 


4 4 3 




1 


132 


pKi 


6.11 6.41 7.24 




4.1 




SEM 


0.06 0.19 0.45 








n 


4 4 3 




1 
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Table 1. Binding Affinities at a-Adrenergic Receptors and L-Type' 
Calcium Channels 



compound 
(synonym) 




olpho-1 


alpha-2 


Ca 




la lb lc 


2a 2b 2c 





135 


PKi 


6.30 6.75 6.98 


6.18 6.41 6.47 






SEM 


0.20 0.16 0.12 








n 


3 3 2 


1 1 1 




136 


PKi 


6.08 6.39 8.46 








SEM 


0.16 0.12 0.04 








n 


3 3 2 







139 


PKi 


6.32 6.85 7.63 


6.08 5.90 6.51 






SEM 


0.18 0.11 0.13 


0.05 0.05 0.01 






n 


3 3 3 


2 2 2 




140 


PKi 


5.14 4.84 5.15 








SEM 










n 


1 1 1 






141 


PKi 


7.30 7.48 8.27 


6.22 6.36 6.45 






SEM 


0.01 0.09 0.04 


0.07 0.14 0.01 






n 


2 2 2 


3 3 3 
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Table 1. Binding Affinities at a-Adrenergic Receptors and L-Type 
Calcium Channels 



compound 
(synonym) 




alpha- 1 


alpha-2 


Ca 




la lb 1c 


2a 2b 2c 




143 


PKi 


6.50 6.92 8.49 








SEM 


0.07 0.09 0.07 








n 


2 2 2 






(±)-144 


PKi 


6.20 6.49 9.19 


6.40 6.05 6.69 


4.90 




SEM 


0.05 0.05 0.12 


0.03 0.04 0.03 






n 


4 4 4 


2 2 3 


1 


145 


PKi 


6.42 6.49 8.21 








SEM 










n 


1 1 1 






146 


PKi 


5.73 5.92 8.43 








SEM 


0.28 0.32 0.27 








n 


2 2 2 






147 


PKi 


6.43 6.59 7.96 


6.06 5.96 6.60 






SEM 


•i 

0.13 0.11 0.14 








n 


2 2 2 


1 1 1 
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Table 1. Binding Affinities at a-Adrenergic Receptors and L-Type 
Calcium Channels 



compound 
(synonym) 




alpha- 1 


alpha-2 


Ca 




la lb 1c 


2o 2b 2c 




148 


PKi 


6.34 5.59 8.53 








SEM 


0.07 0.06 0.09 








n 


2 2 2 






! 149 


PKi 


6.49 6.61 8.26 


6.30 6.25 6.59 






SEM 


0.03 0.00 


0.05 0.04 0.06 






n 


2 2 1 


2 2 2 




150 


PKi 


6.61 6.84 8.77 








SEM 


0.03 0.43 0.12 








n 


2 2 2 






151 


PKi 


6.20 6.45 7.91 


6.25 6.27 6.68 






SEM 


0.06 0.06 0.03 








n 


3 3 3 


1 1 1 




162 


PKi 


6.31 6.66 6.03 








SEM 


0.13 0.04 0.09 








n 


2 2 2 
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Table 1. Binding Affinities at a-Adrenergic Receptors and L-Type 
Calcium Channels 



compound 
(synonym) 




alpha- 1 


alpha-2 


Ca 




la lb lc 


2a 2b 2c 




153 


PKi 


5.72 6.42 7.62 








SEM 


0.01 0.08 0.01 








n 


2 2 2 






154 


PKi 


6.95 7.06 8.74 








SEM 


0.01 0.02 0.15 








n 


2 2 2 
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Table 1. Binding Affinities at a-Adrenergic Receptors and L-Type 
Calcium Channels 



compound 
(synonym) 




alpha- 1 


alpha-2 


Ca 




la lb 1c 


2a 2b 2c 




156 


PKI 


5.88 6.17 7.02 


6.50 6.25 6.66 


4.12 




SEM 


0.02 0.06 0.12 








n 


4 4 4 


1 1 1 


1 


157 


PKI 


6.42 6.74 8.42 


6.02 6.30 6.36 


5.26 




SEM 


0.04 0.04 0.16 


0.03 0.05 0.02 






n 


3 3 3 


2 2 2 


1 


158 


PKI 


6.42 6.90 7.81 








SEM 


0.20 0.12 0.09 








n 


3 3 3 






159 


PKI 


6.41 6.75 6.30 




5.78 




SEM 


0.03 0.05 0.13 








n 


4 4 4 




1 


160 


PKI 


6.60 6.86 8.10 


6.34 6.83 6.81 


4.81 




SEM 


0.03 0.04 0.14 








n 


4 4 4 


1 1 1 


1 


161 


PKI 


5.88 6.39 7.41 




3.00 




SEM 


0.08 0.10 0.04 








n 


4 4 4 




1 


162 


PKI 


5.97 6.59 7.94 


6.20 6.46 6.26 


4.30 




SEM 


0.03 0.05 0.03 


0.01 0.01 0.00 


0.10 




n 


3 3 3 


2 2 2 


2 
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Table 1. Binding Affinities at a-Adrenergic Receptors and L-Type 
Calcium Channels 



compound 

i M fp\ pk \ ■ -iri\ 

isynonyny 




alpha-1 


alpha-2 


Ca 




la lb 1c 


2a 2b 2c 




163 


PK) 


6.11 5.99 7.73 


5.93 5.77 5.91 






SEM 


0.01 0.04 0.07 


0.02 0.20 0.21 






n 


3 3 3 


2 2 2 




164 


PKI 


5.53 5.75 7.64 








SEM 


0.02 0.09 0.03 








n 


3 3 3 






165 


PKI 


5.85 6.24 9.30 


5.52 5.71 5.82 






SEM 


0.06 0.05 0.26 


0.06 0.01 0.02 






n 


4 4 4 


2 2 2 




166 


PKI 


5.63 5.88 8.89 


5.73 5.41 5.99 


3.88 




SEM 


0.02 0.08 0.15 


0.02 0.02 0.03 






n 


3 3 3 


4 4 4 


1 


167 ! 


PKI 


6.50 6.57 8.36 




3.00 




SEM 


0.14 0.05 0.04 




0.00 




n 


3 3 3 




2 


168 


PKI 


6.36 6.74 8.42 




3.77 




SEM 


0.21 0.02 0.10 




0.13 




n 


3 3 3 




2 


169 


PKI 


6.29 6.64 8.14 




3.00 




SEM 


0.24 0.05 0.13 




0.00 




n 


3 3 3 




2 
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Table 1. Binding Affinities at cr-Adrenergic Receptors and L-Type 
Calcium Channels 



compound 
(synonym) 




alpha-1 


alpha-2 


Ca 




la lb lc 


2a 2b 2c 




170 


PKI 


6.53 6.98 8.90 


5.21 5.06 5.31 


5.62 




SEM 


0.04 0.05 0.14 


0.54 0.57 0.84 


0.17 




n 


3 3 3 


2 2 2 


2 


171 


PKI 


5.98 6.21 8.76 


5.96 5.70 6.24 


4.73 




SEM 


0.03 0.16 0.13 


0.02 0.06 0.02 






n 


3 3 3 


2 2 2 


1 


172 


PKI 


6.09 6.21 8.55 


5.63 5.46 6.16 






SEM 


0.53 0.10 0.03 


0.08 0.04 0.03 






n 


3 3 2 


2 2 2 




173 


PKI 


6.13 6.37 8.40 


6.57 6.02 5.83 






SEM 


0.08 0.01 0.11 


0.00 0.08 0.08 






n 


3 3 2 


2 2 2 




174 


PKI 


5.40 5.72 8.39 


5.70 6.02 6.17 






SEM 


0.04 0.03 0.16 








n 


3 3 3 


1 1 1 




175 


PKI 


6.34 6.46 8.29 


6.97 6.66 6.52 






SEM 


0.02 0.08 0.04 








n 


3 3 3 


1 1 1 




176 


PKI 


6.51 6.80 8.43 


6.01 5.92 6.14 






SEM 


0.04 0.07 0.15 


0.04 0.07 0.11 






n 


3 3 3 


2 2 2 
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Table 1. Binding Affinities at a-Adrenergic Receptors and L-Type 
Calcium Channels 



compound 
(synonym) 




alpha* 1 


alpha-2 


Ca 




la lb 1c 


2a 2b 2c 




177 


PKI 


5.85 6.12 8.33 


5.78 5.54 6.08 


4.03 




SEM 


0.06 0.05 0.09 


0.13 0.07 0.02 






n 


4 4 4 


2 2 2 


1 


178 


PKI 


6.08 6.38 8.59 


6.04 6.12 6.40 






SEM 


0.04 0.08 0.05 


0.15 0.16 0.03 






n 


3 3 3 


2 2 2 




179 


PKI 


5.38 5.97 8.48 


5.48 5.73 5.84 


3.00 




SEM 


0.07 0.16 0.10 


0.01 0.04 0.00 






n 


3 3 3 


2 2 2 


1 


180 


PKI 


5.52 6.07 8.44 


5.16 5.44 5.24 


3.00 




SEM 


0.06 0.09 0.10 


0.07 0.18 0.45 






n 


3 3 3 


2 2 2 


1 


181 


PKI 


5.46 5.97 8.39 




3.00 




SEM 


0.04 0.03 0.05 








n 


3 3 3 




1 


182 


PKI 


5.47 5.95 8.65 


5.66 6.04 5.94 


3.45 




SEM 


0.04 0.08 0.05 


0.16 0.07 0.04 


0.29 




n 


3 3 3 


2 2 2 


2 


183 


PKI 


6.30 6.64 9.07 


5.98 6.14 6.36 


4.13 




SEM 


0.02 0.05 0.10 


0.06 0.01 0.08 


0.35 




n 


3 3 3 


2 2 2 


2 
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Table 1. Binding Affinities at a-Adrenergic Receptors and L-Type 
Calcium Channels 



compound 
(synonym) 




alpha-1 


alpha-2 


Ca 




la lb 1c 


2a 2b 2c 




184 


PKI 


6.13 6.76 8.02 




4.91 




SEM 


0.06 0.13 0.08 




0.27 




n 


3 2 2 




3 


185 


PKI 


5.72 6.03 8.50 


6.56 5.89 6.45 


3.23 




SEM 


0.08 0.10 0.03 


0.02 0.03 0.11 






n 


4 4 4 


3 3 3 


2 


186 


PKI 


5.68 6.32 8.20 


6.45 5.80 6.58 


5.19 




SEM 


0.12 0.14 0.06 


0.08 0.10 0.03 


0.05 




n 


3 3 3 


2 2 2 


2 


187 


5.15 


5.29 6.27 8.46 


5.91 5.65 5.29 


3.29 




SEM 


0.06 0.10 0.09 


0.22 0.07 0.02 


0.14 




n 


3 3 3 


3 3 3 


2 


188 


PKI 


5.25 5.41 8.21 




3.00 




SEM 


0.08 0.04 0.01 




0.00 




n 


3 3 3 




2 


189 


PKI 


5.33 5.85 7.58 








SEM 


0.09 0.26 0.05 








n 


3 3 3 






190 


PKI 


5.87 6.15 8.27 








SEM 


0.03 0.03 0.11 








n 


3 3 3 
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Table l. Binding Affinities at cr-Adrenergic Receptors and L-Type 
Calcium Channels 



compound 
(synonym) 




alpha-1 


alpha-2 


Ca 




la lb 1c 


2a 2b 2c 




191 


PKi 


5.71 5.87 8.09 








SEM 


0.10 0.14 0.08 








n 


3 3 3 






192 


PKI 


5.52 5.73 8.51 


5.43 5.21 5.83 






SEM 


0.01 0.02 0.11 


0.08 0.01 0.04 






n 


3 3 3 


2 2 2 




193 


PKI 


5.54 5.76 8.80 


5.99 5.62 6.20 






SEM 


0.01 0.04 0.07 


0.05 0.10 0.07 






n 


3 3 3 


2 2 2 




194 


PKI 


5.31 5.57 8.43 


5.50 5.24 5.97 






SEM 


0.05 0.02 0.08 


0.04 0.00 0.04 






n 


4 4 4 


2 2 2 




195 


PKI 


6.54 6.89 8.15 








SEM 


0.01 0.09 0.06 








n 


4 4 4 






196 


PKI 


5.17 5.44 7.41 


5.08 5.33 5.51 






SEM 


0.11 0.05 0.10 


0.12 0.14 0.09 






n 


3 3 3 


2 2 2 




197 


PKI 


6.60 6.83 9.26 


5.83 5.63 6.29 


5.20 




SEM 


0.01 0.02 0.11 


0.09 0.01 0.12 






n 


4 4 4 


2 2 2 


1 
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Table l. Binding Affinities at a-Adrenergic Receptors and L-Type 
Calcium Channels 



compound 
(synonym) 




alpha-1 


alpha-2 


Ca 




la lb 1c 


2a 2b 2c 




198 


PKi 


5.35 5.56 9.08 


5.95 5.97 5.61 


3.75 




SEM 


0.02 0.04 0.09 


0.19 0.02 0.01 






n 


4 4 4 


3 3 3 


1 


199 


PKI 


5.30 5.57 8.55 


5.65 6.04 5.56 


3.58 




SEM 


0.03 0.04 0.09 


0.09 0.03 0.08 






n 


4 4 4 


3 3 3 


1 


200 


PKI 


5.48 5.70 8.36 


5.26 5.97 5.79 


3.00 




SEM 


0.05 0.04 0.06 


0.04 0.02 0.02 






n 


3 3 3 


2 2 2 


1 


201 


PKI 


5.65 5.93 8.59 


5.35 5.92 5.49 


4.17 




SEM 


0.01 0.05 0.05 


0.02 0.09 0.08 


0.01 




n 


3 3 3 


2 2 2 


2 


202 


PKi 


5.66 5.85 8.57 


5.35 6.04 5.67 


3.58 




SEM 


0.04 0.09 0.10 


0.08 0.00 0.04 


0.29 




n 


3 3 3 


2 2 2 


2 


202- 


PKI 


5.81 5.87 8.79 








SEM 


0.06 0.11 0.08 








n 


2 2 2 






202+ 


PKI 


5.79 5.81 6.02 








SEM 


0.08 0.02 0.02 








n 


2 2 2 
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Table l. Binding Affinities at ce-Adrenergic Receptors and L-Type 
Calcium Channels 



compound 
(synonym) 




aloha-1 


atpha-2 


Ca 




la lb lc 


2a 2b 2c 




203 


PKI 


6.12 6.28 8.32 








SEM 


0.03 0.04 0.04 








n 


3 3 3 






204 


PKI 


4.54 4.54 7.23 


5.93 5.77 5.91 






SEM 


0.03 0.04 0.21 








n 


3 3 3 


1 1 1 




205 


PKI 


5.32 5.51 8.32 








SEM 


0.03 0.04 0.08 








n 


3 3 3 






206 


PKI 


5.94 6.16 8.44 








SEM 


0.05 0.08 0.12 








n 


3 3 3 






207 


PKI 


5.73 5.83 8.62 


6.14 6.02 5.75 






SEM 


0.06 0.07 0.10 


0.12 0.05 0.08 






n 


3 3 3 


2 2 2 




208 


PKI 


6.13 6.41 8.43 


5.57 5.90 6.01 






SEM 


0.13 0.08 0.17 


0.03 0.02 0.01 






n 


3 3 3 


2 2 2 




209 


PKI 


5.17 5.44 8.41 


5.78 6.46 5.70 


4.53 




SEM 


0.02 0.04 0.16 


0.02 0.07 0.02 






n 


3 3 3 


2 2 2 


1 



SUBSTITUTE SHEET (RULE 26) 



WO 94/22829 



-536- 



PCT/US94/03852 



Table 1. Binding Affinities at a-Adrenergic Receptors and L-Type 
Calcium Channels 



I compound 




alpha- 1 


alpha-2 


Co 


1 (synonym) 




la lb lc 


2a 2b 2c 




210 


PKI 


4.14 4.35 7.02 


1 4.96 4.63 4.U 


> 6.03 


[ 


SEW 


0.00 0.01 0.13 


1 0.12 0.09 0.09 


>| 




n 


2 2 2 


3 3 3 


1 


1 211 


PKI 


5.50 5.80 8.27 


5.58 5.68 5.71 






SEM 


0.02 0.11 0.04 


0.01 0.00 0.06 






n 


3 3 3 


2 2 2 




! 212 


PKI 


4.95 5.27 8.03 


5.58 5.57 5.44 






SEM 


0.03 0.04 0.08 


0.05 0.05 0.04 






n 


3 3 3 


2 2 2 




213 


PKI 


6.23 6.81 8.22 


6.00 6.70 5.75 




I 


SEM 


0.04 0.08 0.02 


0.02 0.05 0.16 




I 


n 


3 3 3 


2 2 2 




I 214 


PKI 


5.59 6.11 8.21 






1 


SEM 


0.04 0.10 0.03 






1 


n 


3 3 3 






I 215 


PKI 


5.47 5.90 8.44 








SEM 


0.09 0.15 0.06 








n 


3 3 3 






216 


PKI 


7.22 8.15 8.77 




ft no 


I I 


JEM 


3.07 0.13 0.08 








n 


3 3 3 




l 
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Table l. Binding Affinities at or-Adrenergic Receptors and L-Type 
Calcium Channels 



compound 
(synonym) 




alpha- 1 


alpha-2 


Ca 




la lb lc 


2a 2b 2c 




217 


PKI 


6.11 6.35 8.61 




5.09 




SEM 


0.17 0.15 0.11 




0.11 




n 


4 3 3 




2 


218 


PKI 


6.78 7.75 8.86 




4.12 




SEM 


0.05 0.15 0.11 




0.56 




n 


3 3 3 




2 


219 


PKI 


5.57 5.91 7.52 




3.24 




SEM 


0.01 0.08 0.04 




0.12 




n 


3 3 3 




2 


220 


PKI 


5.67 6.28 8.01 




3.36 




SEM 


0.06 0.09 0.08 




0.18 




n 


4 4 4 




2 


221 


PKI 


6.73 7.28 8.21 




4.85 




SEM 


0.02 0.07 0.07 




0.07 




n 


4 4 4 




3 


222 


PKI 


4.85 5.17 7.38 




3.55 




SEM 


0.05 0.06 0.04 




0.13 




n 


4 4 4 




3 


223 


PKI 


6.05 6.76 7.46 




3.56 




SEM 


0.04 0.05 0.05 




0.28 




n 


4 4 4 




2 
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Table l. Binding Affinities at a-Adrenergic Receptors and L-Type 
Calcium Channels 



compound 
(synonym) 




alpha-1 


alpha-2 


Co 




la lb 1c 


2a 2b 2c 




224 


PKI 


6.18 6.58 8.16 




4.82 




SEM 


0.02 0.05 0.11 




0.13 




n 


3 3 3 




2 


225 


PKI 


5.79 6.30 8.40 


5.69 5.60 6.38 


5.59 




SEM 


0.04 0.01 0.17 


0.15 0.13 0.18 


0.08 




n 


'333 


2 2 2 


3 


226 


PKI 


6.65 7.01 7.96 




5.06 




SEM 


0.05 0.03 0.07 




0.04 




n 


3 3 3 




2 


227 


PKi 


5.29 5.58 7.63 




4.16 




SEM 


0.03 0.04 0.07 




0.21 




n 


3 3 3 




2 


228 


PKI 


5.46 5.83 7.78 




4.47 




SEM 


0.13 0.12 0.20 




0.10 




n 


3 3 3 




2 


229 


PKi 


5.38 5.86 8.15 


5.52 5.27 6.05 


4.00 




SEM 


0.05 0.04 0.01 


0.09 0.07 0.07 


0.04 




n 


3 3 3 


2 2 2 


2 


230 


PKI 


5.75 6.16 8.06 




5.04 




SEM 


0.05 0.11 0.16 




0.10 




n 


3 3 3 




2 
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Table l. Binding Affinities at ct-Adrenergic Receptors and L-Type 
Calcium Channels 



compound 
(synonym) 




alpha-1 


alpha-2 


Ca 




la lb 1c 


2a 2b 2c 




231 


PKI 


5.91 6.30 8.36 




3.41 




SEM 


0.03 0.03 0.14 




0.20 




n 


3 3 2 




2 


232 


PKI 


6.38 6.66 8.12 




6.16 




SEM 


0.18 0.16 0.03 








n 


2 2 2 




1 


233 


PKI 


5.39 5.79 8.67 


5.32 5.06 5.78 


6.59 




SEM 


0.03 0.04 0.04 


0.03 0.01 0.03 






n 


2 2 2 


2 2 2 


1 


234 


PKI 


5.56 5.89 8.79 


5.91 5.31 6.08 


3.40 




SEM 


0.03 0.07 0.18 


0.04 0.01 0.00 


0.12 




n 


3 3 3 


2 2 2 


2 


235 


PKI 


6.55 6.66 8.68 


5.62 5.53 5.99 


3.78 




SEM 


0.03 0.01 0.12 


0.01 0.05 0.01 


0.23 




n 


3 3 3 


2 2 2 


3 


236 


PKI 


6.46 6.69 8.60 








SEM 


0.02 0.08 0.02 








n 


3 3 3 






237 


PKI 


6.42 6.70 8.58 


6.10 6.07 6.49 






SEM 


0.03 0.06 0.02 








n 


3 3 3 


1 1 1 
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Table 1. Binding Affinities at a-Adrenergic Receptors and L-Type 
Calcium Channels 



compound 
i (synonym) 




alpha-1 


alpha-2 


Ca 




la lb 1c 


2a 2b 2c 




238 


PKI 


6.08 6.25 8.56 


6.17 6.05 6.60 






SEM 










n 


1 1 1 


1 1 1 




239 


PKI 


6.56 6.59 8.69 


6.08 6.12 6.58 






SEM 










n 


1 1 1 


1 1 1 




240 


PKI 


5.00 5.35 7.57 


4.73 5.20 4.93 






SEM 










n 


1 1 1 


1 1 1 




241 


PKI 


5.84 6.31 8.36 


5.80 5.93 6.40 






SEM 










n 


1 1 1 


1 1 1 




242 


PKI 


6.65 7.08 8.40 


5.85 6.03 6.59 






SEM 










n 


1 1 1 


1 1 1 




243 


PKI 


5.82 6.12 8.24 


5.65 6.01 5.97 






SEM 










n 


1 1 1 


1 1 1 




244 


PKI 


6.07 6.29 8.46 


5.99 5.67 7.01 






SEM 










n 


1 1 1 


1 1 1 
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Table l. Binding Affinities at a-Adrenergic Receptors and L-Type 
Calcium Channels 



compound 
(synonym) 




alpha-1 


alpha-2 


Ca 




la lb 1c 


2a 2b 2c 




245 


PKi 


6.01 6.45 8.30 


5.98 5.56 6.50 






SEM 










n 


1 1 1 


1 1 1 




246 


PKI 


6.50 6.76 8.56 


6.17 6.51 5.62 






SEM 










n 


1 1 1 


1 1 1 




247 


PKi 


6.01 6.04 7.61 


6.23 6.32 6.52 






SEM 










n 


1 1 1 


1 1 1 




248 


PKI 


5.53 5.82 6.76 


6.00 5.94 6.28 






SEM 










n 


1 1 1 


1 1 1 




249 


PKI 


6.37 6.63 9.41 


5.81 5.91 6.25 


7.51 




SEM 


0.03 0.09 0.09 


0.06 0.02 0.03 


0.12 




n 


3 3 2 


3 3 3 


3 


250 


PKi 


6.22 7.16 8.96 


6.91 7.40 7.44 


4.88 




SEM 


0.41 0.06 0.12 


0.05 0.04 0.06 






n 


3 3 3 


2 2 2 


1 


251 


PKI 


5.49 4.49 5.47 








SEM 


0.10 0.00 0.10 








n 


2 2 2 
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Several of the compounds of the invention showed in vitro 
efficacy in blocking the contraction of the human 
prostate induced by phenylepherine, a selective alpha-l 
adrenergic agonist. The protocol for these experiments 
5 is given below. Table 2 shows the results. 

Functional Properties of a. Antagonists in the Human 
Prostate 

The efficacy of a 1 adrenergic antagonists for the 
10 treatment of benign prostatic hyperplasia (BPH) is 
related to their ability to elicit relaxation of prostate 
smooth muscle. An index of this efficacy can be obtained 
by determining the potency of a 1 antagonists to antagonize 
the contraction of human prostatic tissue induced by an 
15 a 1 agonist "in vitro". Furthermore, by comparing the 
potency of subtype selective o 1 antagonists in binding 
assays using human cr, receptors with their potency to 
inhibit agonist- induced smooth muscle contraction, it is 
possible to determine which of the a 1 adrenergic receptor 
20 subtypes is involved in the contraction of prostate 
smooth muscle. 

Methods: Prostatic adenomas were obtained at the time of 
surgery from patients with symptomatic BPH. These were 

25 cut into longitudinal strips of 15mm long and 2-4 mm 
wide, and suspended in 5ml organ baths containing Krebs 
buffer (pH 7.4). The baths were maintained at 37 °C and 
continuously oxygenated with 5% C0 2 and 95% 0 2 . Isometric 
tension was measured with a Grass Instrument FT03 force 

30 transducer interfaced with a computer. Tissue strips 
were contracted with varying concentrations of 
phenylephrine after incubating for 20 minutes in the 
absence and presence of at least three different 
concentrations of antagonist. Dose-response curves for 

35 phenylephrine were constructed, and the antagonist 
potency (pA^ was estimated by the dose-ratio method. The 
concentration of some antagonists in the tissue bath was 
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assessed by measuring the displacement of [3H] prazosin by 
aliquots of the bath medium, using membrane preparations 
of the cloned human a lc receptor. This control was 
necessary to account for losses of antagonist due to 
5 adsorption to the tissue bath and/or metabolism during 
the time the antagonists were equilibrated with the 
prostate tissue. 

Table 2. In Vitro Human Prostate Model 

10 

CQMPPlind pK. 



(±)-2 9.23 ± 0.18 

(±)-45 8.07 ± 0.13 

15 (±)-93 7.28 ± 0.4 



Several of the compounds of the invention showed in vivo 
efficacy in blocking the contraction of the canine 
20 prostate induced by phenylepherine. The protocol for 
these experiments is given below. Table 3 shows the 
results (Diane Felsen, et. al. The Journal of Urology 
1989, 141, 1230-1233). 

25 Protocol for In Vivo Evaluation of Compounds in Canine 

Prostate 

Adult male mongrel dogs more than one year of age were 
chosen for the model. After induction of general 

30 anesthesia using sodium pentobarbital (25 mg/Kg i.v.), 
the animals were intubated and allowed to breathe 
spontaneously. An arterial catheter was inserted via the 
femoral artery to monitor blood pressure and i.v. line 
was inserted into the leg for fluid and drug 

35 administration. A constant saline infusion was 
maintained at 40 to 50 mL/h. Next, a seven cm lower 
abdominal incision was made one cm lateral to the penis. 
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The bladder, prostate and a short segment of urethra were 
identified and isolated, without damage to the nerves or 
blood vessels. A cystotomy incision was made through 
which the pressure catheter was inserted and positioned 
5 in the prostatic urethra. The cystotomy was not closed, 
but the wound edges were sutured to stop bleeding. The 
tip of the catheter was positioned just distal to the 
prostate and secured in place with an O-silk tie around 
the urethra. A second holding suture at the bladder neck 
10 secured the catheter in place. 

An esophageal pressure catheter (Arndorfer Med. 
Spec. Inc., Greendale, WI) , used to measure closing 
pressures along the esophagus was easily adoptable to our 

15 study. Fluid, either water or saline, was pumped by a 
Harvard infusion pump at 0.1 mL/min through a Gould 
pressure transducer into the catheter. The fluid exists 
at a port in the catheter which is in the prostatic 
urethra. Occlusion of the port, by contraction of the 

20 prostate, blocks the flow and a pressure wave is created. 
This pressure is transmitted back through the catheter to 
the transducer which is attached to a Gould recorder. 
Squeezing the prostate gland caused an increase in 
urethral pressure which verified the correct position in 

25 the urethra. 

The compounds were tested as follows: A dose 
response curve was first generated for phenylephrine 
alone, in doses ranging from one M9/Kg to 50 M9/Kg. The 

30 absolute rise in urethral pressure was recorded for each 
dose and the next dose given when the urethral pressure 
returned to baseline. Phenylephrine dose response curves 
were generated in all animals tested. Increasing doses 
of compounds were then given, and the phenylephrine dose 

35 response curve repeated in the prepense of each dose of 
the compound. No animal received more than one compound; 
four animals were used to test each compound. To test 
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for tachyphylaxis, four separate dogs were challenged 
with repeated phenylephrine doses for six hrs, the usual 
length of each experiment* From the dose-effect data, 
the inhibition constant (K.) and the median-effect dose 
5 (ED 50 ) were calculated. Both the K i and ED 50 values given 
are calculated by using microcomputer software and an 
IBM-PC. 
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Table 3. In Vivo Dog Prostate Model 

Compound Kj fnmol/Kcn 

(±)-2 1.9 
(±)-45 12 
(±)-93 7.6 



10 
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Table 4 

Potency of Selected al Antagonists to Block 
Phenylephrine-Induced Contraction of Human Prostate 

5 Compound pA2 

(+)- 102 10.43 ± 

0.14 

97 9.12 ± 

10 0.13 

38 8.98 ± 

0.06 

42 8.92 ± 

0.08 

15 81 8.6 0 ± 

0.03 

73 8.56 ± 

0.07 

128 8. 21 ± 

20 0.06 

Table 5 

Ability of Selected al Antagonists to Inhibit 
Phenylephrine-Induced Increases in Urethral Pressure 
25 and Arterial Pressure in Anesthetized Dogs 

Urethral 
Pressure 

Compound K — i 

(nmol/kq) 

30 

97 10 ± 

2.0 

42 9 ± 

2.5 

35 38 8 ± 

1.5 
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What is claimed is: 

1, A method of treating benign prostatic hyperplasia in 
a subject which comprises administering to the subject a 
5 therapeutically effective amount of a compound having the 
structure: 



10 




wherein Y is -(CH^-, where n is 1, 2, 3, 4 or 5; -(CH 2 ) h - 
0-(CH 2 ) k -, where h and k are independently the same or 
different and are 2, 3 or 4; -(CH 2 ) h -CH=CH-(CH 2 ) k -; or - 
(CH 2 ) h -CsO(CH 2 ) k -, where h and k are independently the 

2 0 same or different and are 1, 2, 3 or 4; wherein Z is o, 
NH or CH 2 ; wherein R 1 is a linear or branched chain alkyl, 
alkoxyalkyl or arylalkyl group; wherein R 2 and R A are 
independently the same or different and are H, or a 
linear or branched chain alkyl group; wherein R 3 is H, a 

25 linear or branched chain alkyl, alkoxy, alkoxyalkyl or 
acyl group; wherein R 5 and R 6 are independently the same 
or different and are H, OH, CI, Br, I, F, N0 2 , N 3 , CN, CF 3 
or NH 2 , or a linear or branched chain alkyl, alkoxy, 
alkoxycarbonyl, acyl, alky Isulf oxide, alkylsulfone or 

30 mono- or dialkylamino group; and wherein R 7 and R 8 are 
independently the same or different and are H, CN, CF 3 , 
OH, OR, OCOR, NH 2 , NHR, NRj, or NHCOR, where R is a linear 
chain alkyl group, a benzyl group, a linear or branched 
chain alkyl or cycloalkyl group, or are a heteroaryl 

35 group comprising a pyridyl, indolyl, indolylalkyl, 
quinolinyl, isoquinolinyl, pyrryl, furyl, or thiophene 
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group, or an aryl group having the structure: 




wherein R 9 and R 10 are independently the same or different 
and are H, Cl, Br, F, OH, OR', 0C0R', OCOOR' , OCONHR' , 
NH 2 , NHR', NR' 2 , NHCOR' , NHCOOR' or NHCONHR' , where R' is 
a linear or branched chain alkyl group. 

2. A method of lowering intraocular pressure in a 
subject which comprises administering to the subject a 
therapeutically effective amount of a compound having the 
structure: 




wherein Y is -(CH 2 ) n -, where n is 1, 2, 3, 4 or 5; ~(CH 2 ) h - 
0-(CH 2 ) k -, where h and k are independently the same or 
different and are 2, 3 or 4; -(CH 2 ) h -CH=CH-(CH 2 ) k -; or - 
(CH 2 ) h -CsO(CH 2 ) k -, where h and k are independently the 
same or different and are 1, 2, 3 or 4; wherein Z is O, 
NH, NCHO, NCOR, NR, NOR or CH^ where R is a methyl, ethyl 
or propyl group; wherein R 1 is a linear or branched chain 
alkyl, alkoxyalkyl or arylalkyl group; wherein R 2 and R 4 
are independently the same or different and are H, or a 
linear or branched chain alkyl group; wherein R 3 is H, a 
linear or branched chain alkyl, alkoxy, alkoxyalkyl or 
acyl group; wherein R 5 and R 6 are independently the same 
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or different and are H, OH, CI, Br, I, F, N0 2 , N 3 , CN, CF 3 
or NH 2 , or a linear or branched chain alkyl, alkoxy, 
alkoxycarbonyl, acyl, alky lsulf oxide, alky lsulf one or 
mono- or dialkylamino group; wherein R 7 and R 8 are 
5 independently the same or different and are H, CN, CF 3 , 
OH, OR', OCOR', NH 2 , NHR' , NR' 2 or NHCOR' , where R' is a 
linear chain alkyl group, or a benzyl group, or are a 
linear or branched chain alkyl or cycloalkyl group, a 
heteroaryl group comprising a pyridyl, indolyl, 
10 indolylalkyl, quinolinyl, isoquinolinyl, pyrryl, furyl or 
thiophene group, or an aryl group having the structure: 



15 




,10 

wherein R 9 and R 10 are independently the same or different 
and are H, CI, Br, F, OH, OR", OCOR' ' , OCOOR' ' , 
20 OCONHR", NH 2 , NHR' ' , NR" 2 , NHCOR' ' , NHCOOR" or 
NHCONHR", where R" is a linear or branched chain alkyl 
group. 

3. A method of inhibiting cholesterol synthesis in a 
25 subject which comprises administering to the subject a 
therapeutically effective amount of a compound having the 
structure: 



30 




wherein A is CH 2 , CRj, NH, NR, NCHO, NCOR, NOH, 0 or S, 
where R is a methyl, ethyl or propyl group; Y is ~(CH 2 ) n -, 
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where n is 1, 2, 3, 4 or 5; -(CH 2 ) h -0-(CH 2 ) k -, where h and 
k are independently the same or different and are 2, 3 or 
4; -(CH 2 ) h -CH=CH-(CH 2 ) k -; or -(CH 2 ) h -CsC-(CH 2 ) k -where h and 
k are independently the same or different and are 1, 2, 
5 3 or 4; wherein Z is 0, NH, NCHO, NCOR' , NR', NOR' or CH 2 , 
where R' is a methyl, ethyl or propyl group; wherein R 1 is 
a linear or branched chain alkyl, alkoxyalkyl or 
arylalkyl group; wherein R 2 and R 4 are independently the 
same or different and are H, or a linear or branched 

10 chain alkyl group; wherein R 3 is H, a linear or branched 
chain alkyl, alkoxy, alkoxyalkyl or acyl group; wherein 
R 5 and R 6 are independently the same or different and are 
H, OH f CI, Br, F, N0 2 , CN, CF 3 or NI^, or a linear or 
branched chain alkyl, alkoxy, alkoxycarbonyl, acyl, 

15 alkylsulf oxide, alkylsulfone or mono- or dialkylamino 
group; and wherein R 7 and R 8 are independently the same or 
different and are H, CN, CF 3 , OH, OR", OCOR" , NH 2 , 
NHR", NR" 2 , or NHCOR" , where R" is a linear chain 
alkyl group, a benzyl group, a linear or branched chain 

20 alkyl or cycloalkyl group, or are a heteroaryl group com- 
prising a pyridyl, indolyl, indolylalkyl, quinolinyl, 
isoquinolinyl, pyrryl, furyl or thiophene group, or an 
aryl group having the structure: 



25 




30 wherein R 9 and R 10 are independently the same or different 
and are H, Cl, Br, F, OH, OR"', OCOR'", OCOOR'", 
OCONHR'", NH 2 , NHR'", NR'" 2 , NHCOR'", NHCOOR" ' or 
NHCONHR' ' ' , where R' " is a linear or branched chain 
alkyl group. 

35 

4 . A method of treating diseases mediated by a, receptors 
in a subject which comprises administering to the subject 
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a therapeutically effective amount of a compound having 
the structure: 



5 



10 




wherein Y is -(CH 2 ) n -, where n is l, 2, 3, 4 or 5; -(CH 2 ) h - 
0-(CH 2 ) k -, where h and k are independently the same or 

15 different and are 2, 3 or 4; -(CH 2 ) h -CH=CH-(CH 2 ) lt -; or - 
(CH 2 ) h -Cec-(CH 2 ) k -, where h and k are independently the 
same or different and are 1, 2, 3 or 4; wherein Z is O, 
NH, NCHO, NCOR, NR, NOR or CH 2 , where R is a methyl, ethyl 
or propyl group; wherein R 1 is a linear or branched chain 

20 alkyl, alkoxyalkyl or arylalkyl group; wherein R 2 and R 4 
are independently the same or different and are H, or a 
linear or branched chain alkyl group; wherein R 3 is H, a 
linear or branched chain alkyl, alkoxy, alkoxyalkyl or 
acyl group; wherein R 5 and R 6 are independently the same 

25 or different and are H, OH, CI, Br, F, N0 2 , CN, CF 5 or NH 2 , 
or a linear or branched chain alkyl, alkoxy, alkoxy- 
carbonyl, acyl, alkylsulf oxide, alkylsulfone or mono-or 
dialkylamino group; and wherein R 7 and R 8 are independ- 
ently the same or different and are H, CN, CF 3 , OH, OR", 

30 OCOR", NH 2 , NHR", NR' ' 2 or NHCOR" , where R" is a 
linear chain alkyl group, a benzyl group, a linear or 
branched chain alkyl or cycloalkyl group, or are a 
heteroaryl group comprising a pyridyl, indolyl, 
indolylalkyl, quinolinyl, isoquinolinyl, pyrryl, furyl or 
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thiophene group, or an aryl group having the structure: 




wherein R 9 and R 10 are independently the same or different 



and are H, CI, Br, F, OH, OR'", OCOR"', OCOOR' " , 



10 OCONHR'", NH 2 , NHR" ' , NR'" 2 , NHCOR " ' , NHCOOR' " or 
NHCONHR' ' ' , where R"' is a linear or branched chain 
alkyl group. 



5. A compound having the structure: 



15 



20 




25 

wherein A and X are independently the same or different 
and are CH 2 , CRj, NH, NR, NCHO, NCOR, NOH, O or S, where 
R is a methyl, ethyl or propyl group; wherein Y is 
-( CH 2>rT' where n is 1 > 2 > 3/ « or 5; -(CH 2 ) h -0-(CH 2 ) k -, 

30 where h and k are independently the same or different and 
are 2, 3 or 4; -(CH 2 ) h -CH=CH-(CH 2 ) k -; or -(CH 2 ) h -CsC-(CH 2 ) k -, 
where h and k are independently the same or different and 
are 1, 2, 3 or 4; wherein Z is O, NH, NCHO, NCOR', NR' , 
NOR' or CH 2 , where R' is a methyl, ethyl or propyl group; 

35 wherein j is 1 or 2; wherein p is 0, 1 or 2; wherein R 4 is 
H, a linear, cyclic or branched chain alkyl, an 
alkoxyalkyl, azidoalkyl, aminoalkoxy alkyl, azido- 



WO 94/22829 



PCT/US94/03852 



-554- 



10 



15 



20 



25 



30 



alkoxyalkyl, trihaloalkoxyalkyl, aminoalkyl, hydroxyalkyl 
or an aryl group, or (CH 2 ) t W, where W is NH 2 , NHR', NR 2 ', 
NHOH, N+R/Z*, NHCOR' , N 3 , N0 2 or CH 2 W°(CH 2 ) V W 1 , or a linear 
or branched chain alkyl group, or an arylalkyl group, or 
an alkenyl or alkynyl group, or an aryl group, where R' 
is a linear or branched chain alkyl group, or an aryl 
group, where W° is O, S or NH, W 1 is NH 2 , NHR' , NRg', NHOH, 
N^'Z", NHCOR ' , N 3 or N0 2 , and where R' is a linear or 
branched chain alkyl group, or an aryl group, where Z m is 
a pharmaceutical^ acceptable counterion, and t is 1, 2, 
3, 4, 5 or 6 and v is 2, 3, 4, 5 or 6; wherein R 5 and R 6 
are independently the same or different and are H, OH, 
CI, Br, I, F, N0 2 , CN, NH 2 , N 3 or CF 3 , or a linear or 
branched chain alkyl, alkoxy, alkoxycarbonyl, acyl, 
alkylsulf oxide, alky lsulf one, or mono- or dialkylamino 
group, or together constitute a methylenedioxy group; 
wherein R 7 and R 8 are independently the same or different 
and are H, CN, CF 3 , OH, OR', OCOR' , NH 2 , NHR', NR' 2 , 
NHCOR', CONH 2 , CONHR' , CONRg', COOH, COOR' , CHO, COR', 
COSH, COSR', C00(CH 2 ) q 0H or COO(CH 2 ) q OR' , or a benzyl 
group, a linear or branched chain alkyl or cycloalkyl 
group, or are a heteroaryl group comprising a pyridyl, 
indolyl, indolylalkyl, quinolinyl, isoguinolinyl, pyrryl, 
furyl or thiophene group, or an aryl group having the 
structure : 



wherein R 9 and R 10 are independently the same or different 
and are H, CI, Br, I, F, OH, N0 2 , N 3 , OR <v , OCOR iv , OCOOR iv , 
OCONHR w , NH 2 , NHR IV , NR 1V 2 , NHCOR 1 v , NHCOOR iv or NHCONHR iv , 
where R' is a linear or branched chain alkyl group, and 
R w is a linear or branched chain alkyl group, and q is 2, 
3, 4 or 5. 
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6. The compound of claim 5, wherein the compound has the 
structure : 



5 



10 




wherein A and X are independently the same or different 

15 and are CH 2 , CR^ NH, NR, NCHO, NCOR, NOH, O or S, where 
R is a methyl , ethyl or propyl group; wherein Y is - 
<CH 2 ) n -, where n is 1, 2, 3, 4 or 5; -(CH^-O-fCH^-, 
where h and k are independently the same or different and 
are 2, 3 or 4; - (CH 2 ) h -CH=CH- (CH 2 ) k - ; or -(CH 2 ) h -CsC-(CH 2 ) k -, 

20 where h and k are independently the same or different and 
are 1, 2, 3 or 4; wherein Z is O, NH, NCHO, NCOR' , NR', 
NOR' or CH 2 , where R' is a methyl, ethyl or propyl group; 
wherein p is 0, 1 or 2; wherein R* is H, a linear, cyclic 
or branched chain alkyl, an alkoxyalkyl, azidoalkyl, 

25 aminoalkoxyalkyl , azidoalkoxyalkyl , trihaloalkoxyalkyl , 
aminoalkyl, hydroxyalkyl or an aryl group, or (CH^W, 
where W is NH 2 , NHR' , NR2' , NHOH, JTRj'Z", NHCOR' , N 3 , N0 2 , 
or cnjtf* (CHi) y tf , or a linear or branched chain alkyl 
group, or an arylalkyl group, or an alkenyl or alkynyl 

30 group, or an aryl group, where R' is a linear or branched 
chain alkyl group, or an aryl group, where W° is 0, S or 
NH, W 1 is NHj, NHR', NR/, NHOH, N^'Z', NHCOR', N 3 or N0 2 , 
and where R' is a linear or branched chain alkyl group, 
or an aryl group, where Z" is a pharmaceutical^ 

35 acceptable counter ion, and tisl, 2, 3, 4, 5 or 6 and v 
is 2, 3, 4, 5 or 6; wherein R 7 and R 8 are independently 
the same or different and are H, CN, CF 3 , OH, OR', OCOR' , 
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NH 2 , NHR', NR' 2 , NHCOR' , CONH 2 , CONHR' , CONR 2 ' , COOH, 
COOR', CHO, COR', COSH, COSR' , COO(CH 2 ) q OH or COO (CH 2 ) q OR' , 
or a benzyl group, a linear or branched chain alkyl or 
cycloalkyl group, or are a heteroaryl group comprising a 
5 pyridyl, indolyl, indolylalkyl, guinolinyl, isoquin- 
olinyl, pyrryl, furyl or thiophene group, or an aryl 
group having the structure: 



10 




R 10 

wherein R 9 and R 10 are independently the same or different 
15 and are H, CI, Br, I, F, OH, N0 2 , N 3 , OR iv , OCOR iv , OCOOR iv , 
OCONHR iv , NH 2 , NHR iv , NR iv 2 , NHCOR iv , NHCOOR w or NHCONHR iv , 
where R' is a linear or branched chain alkyl group, and 
R ly is a linear or branched chain alkyl group, and q is 2, 
3, 4 or 5. 

20 

7. The compound of claim 5, wherein the compound has the 
structure: 



25 



30 




wherein A and X are independently the same or different 
and are CH^ CR^ NH, NR, NCHO, NCOR, NOH, O or S, where 
35 R is a methyl, ethyl or propyl group; wherein Y is - 
(CH 2 ) n -, where n is 1, 2, 3, 4 or 5; -(CH 2 ) h -0-(CH 2 ) k -, 
where h and k are independently the same or different and 
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are 2, 3 or 4; -(CH 2 ) h -CH=CH-(CH 2 ) k -; or -(CH 2 ) h -CBC-(CH 2 ) k -, 
where h and k are independently the same or different and 
are 1, 2, 3 or 4; wherein Z is 0, NH, NCHO, NCOR', NR', 
NOR' or CH 2 , where R' is a methyl, ethyl or propyl group; 
5 wherein j is 1 or 2; wherein p is 0 or 2; wherein R A is H, 
a linear, cyclic or branched chain alkyl, an alkoxyalkyl, 
azidoalkyl , aminoalkoxyalkyl , az idoalkoxyalkyl , 
trihaloalkoxyalkyl, aminoalkyl, hydroxyalkyl or an aryl 
group, or (CH 2 ) t W, where W is NH 2 , NHR' , NRg' , NHOH, Itt^'Z' 

10 , NHCOR', N 3 , N0 2 , or CH 2 W° (CH 2 ) V W 1 , or a linear or branched 
chain alkyl group, or an arylalkyl group, or an alkenyl 
or alkynyl group, or an aryl group, where R' is a linear 
or branched chain alkyl group, or an aryl group, where W° 
is O, S or NH, W 1 is NH 2 , NHR' , NRg', NHOH, N^'Z - , NHCOR', 

15 N 3 or N0 2 , and where R' is a linear or branched chain 
alkyl group, or an aryl group, where Z~ is a 
pharmaceutical^ acceptable counter ion, and t is 1, 2, 3, 
4, 5 or 6 and v is 2, 3, 4, 5 or 6; wherein R 7 and R 8 are 
independently the same or different and are H, CN, CF 3 , 

20 OH, OR', OCOR', NH 2 , NHR', NR' 2 , NHCOR', CONH 2 , CONHR' , 
CONRj', COOH, COOR', CHO, COR', COSH, COSR' , COO(CH 2 ) q OH 
or COO(CH 2 ) q OR' , or a benzyl group, a linear or branched 
chain alkyl or cycloalkyl group, or are a heteroaryl 
group comprising a pyridyl, indolyl, indolylalkyl, 

25 quinolinyl, isoquinolinyl, pyrryl, furyl or thiophene 
group, or an aryl group having the structure; 



30 




wherein R 9 and R 0 are independently the same or different 
and are H, Cl, Br, I, F, OH, N0 2 , N 3 , OR iv , OCOR iv , OCOOR iv , 
35 OCONHR fv , NH 2 , NHR iv , NR iv 2 , NHCOR 1 v , NHCOOR iv or NHCONHR iv , 
where R' is a linear or branched chain alkyl group, and 
R iv is a linear or branched chain alkyl group and q is 2, 
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3, 4 or 5. 

8. A compound having the structure: 



5 



10 




wherein X is CH 2 , CR^ NH, NR, NCHO, NCOR, NOH, O or S, 
15 where R is a methyl, ethyl or propyl group; wherein Y is 
-(CH 2 ) n -, where n is 1, 2, 3, 4 or 5; - (CHj) h -0- (CHj) k ~, 
where h and k are independently the same or different and 
are 2, 3 or 4; -(CH^-CH-CH-CCH^-; or -( C H 2 ) h -Ce C -(CH 2 ) k -, 
where h and k are independently the same or different and 

20 are 1, 2, 3 or 4; wherein Z is O, NH, NCHO, NCOR', NR' , 
NOR' or CH 2 , where R' is a methyl, ethyl or propyl group; 
wherein j is 1 or 2; wherein p is 0, 1 or 2; wherein R 1 is 
H, CI, Br, I, F, N0 2 , CN, OH, OR" 2 , OCOR" 2 , NHj, NR" 2 , 
NHCOR" 2 , or CF 3 , where R" 2 is a linear or branched chain 

25 alkyl group, or an aryl group; wherein R* is H, a linear, 
cyclic or branched chain alkyl, an alkoxyalkyl, azido- 
alkyl, aminoalkoxyalkyl, azidoalkoxyalkyl , 
trihaloalkoxyalkyl, aminoalkyl, hydroxyalkyl or an aryl 
group, or (CH 2 ) t W, where W is N^, NHR' , NR,', NHOH, iTRj'Z' 

30 , NHCOR', N 3 , N0 2 or CH^fCH^W 1 , or a linear or branched 
chain alkyl group, or an arylalkyl group, or an alkenyl 
or alkynyl group, or an aryl group, where R' is a linear 
or branched chain alkyl group, or an aryl group, where W° 
is O, S or NH, W 1 is NH 2 , NHR', NRj' , NHOH, N*Rj'Z\ NHCOR', 

35 N 3 or N0 2 , and where R' is a linear or branched chain 
alkyl group, or an aryl group, where Z" is a 
pharmaceutical^ acceptable counterion, and t is 1, 2, 3, 
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4, 5 or 6 and v is 2, 3, 4, 5 or 6; wherein R 5 and R 6 are 
independently the same or different and are H, OH, CI, 
Br, I, F, N0 2 , CN, NH 2/ N 3 or CF 3 , or a linear or branched 
chain alkyl, alkoxy, alkoxycarbonyl , acyl, 
5 alkylsulf oxide, alkylsulfone or mono- or dialkylamino 
group, or together constitute a methylenedioxy group; 
wherein R 7 and R 8 are independently the same or different 
and are H, CN, CF 3 , OH, OR', OCOR' , NH 2 , NHR' , NR' 2 , 
NHCOR', CONH 2 , CONHR' , C0NR2 ' , COOH, COOR' , CHO, COR', 

10 COSH, COSR', COO(CH 2 ) q OH or COO(CH 2 ) q OR' , or a benzyl 
group, a linear or branched chain alkyl or cycloalkyl 
group, or are a heteroaryl group comprising a pyridyl, 
indolyl, indolylalkyl, quinolinyl, isoquinolinyl, pyrryl, 
furyl or thiophene group, or an aryl group having the 

15 structure: 



20 




wherein R 9 and R 10 are independently the same or different 
and are H, CI, Br, I, F, OH, N0 2 , N 3 , OR iv , 0C0R iv , OCOOR iv , 
OCONHR iv , NH 2 , NHR iy , NR fv 2 , NHCOR' v , NHCOOR iv or NHC0NHR iv , 
25 where R' is a linear or branched chain alkyl group, and 
R fv is a linear or branched chain alkyl group and q is 2, 
3, 4 or 5. 



9. The compound of claim 8, wherein the compound has the 
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structure : 



5 



10 




wherein X is CH 2 , CRg, NH, NR, NCHO, NCOR, NOH, O or S, 
where R is a methyl, ethyl or propyl group; wherein Y is 
-(CH 2 ) n -, where n is l, 2, 3, 4 or 5; - (CH 2 ) h -0- (CH 2 ) k -, 
15 where h and k are independently the sane or different and 
are 2, 3 or 4; -(CH^-O^CH-fCH^-; or -(CH 2 ) h -CsC-(CH 2 ) k -, 
where h and k are independently the same or different and 
are 1, 2, 3 or 4; wherein Z is 0, NH, NCHO, NCOR', NR', 
NOR' or CHj, where R' is a methyl, ethyl or propyl group; 

20 wherein j is l or 2; wherein p is 0, 1 or 2; wherein R 1 is 
H, CI, Br, I, F, N0 2 , CN, OH, OR" 2 , OCOR" 2 , NH 2 , NR" 2 , 
NHC0R" 2 , or CF 3 , where R" 2 is a linear or branched chain 
alkyl group, or an aryl group; wherein R* is H, a linear, 
cyclic or branched chain alkyl, an alkoxyalkyl, azido- 

25 alkyl, aminoalkoxyalkyl , azidoalkoxyalkyl , 
trihaloalkoxyalkyl, aminoalkyl, hydroxyalkyl or an aryl 
group, or (CH^W, where W is NH 2 , NHR' , NRj' , NHOH, N^'Z* 
, NHCOR', N 3 , N0 2 or C^W 0 (CH 2 ) v w' , or a linear or branched 
chain alkyl group, or an arylalkyl group, or an alkenyl 

30 or alkynyl group, or an aryl group, where R' is a linear 
or branched chain alkyl group, or an aryl group, where W° 
is 0, S or NH, where W 1 is NH 2 , NHR', NRj' , NHOH, N*Rj'Z", 
NHCOR', N 3 or N0 2 , and where R' is a linear or branched 
chain alkyl group, or an aryl group, where Z' is a 

35 pharmaceutical ly acceptable counterion, and t is l, 2, 3, 
4, 5 or 6 and v is 2, 3, 4, 5 or 6; wherein R 7 and R 8 are 
independently the same or different and are H; CN, CF,, 
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OH, OR', OCOR', NH 2 , NHR' , NR' 2 , NHCOR' , CONH 2 , CONHR' , 
CONRj', COOH, COOR', CHO, COR', COSH, COSR', COO(CH 2 ) q OH 
or COOtCHjJqOR' , or a benzyl group, a linear or branched 
chain alkyl or cycloalkyl group, or are a heteroaryl 
5 group comprising a pyridyl, indolyl, indolylalkyl, 
quinolinyl, isoquinolinyl, pyrryl, furyl or thiophene 
group, or an aryl group having the structure: 

R 10 

wherein R 9 and R 10 are independently the same or different 
15 and are H, CI, Br, I, F, OH, N0 2 , N,, OR iv , OCOR iv , OCOOR iv , 
OCONHR lv , NIL,, NHR' V , NR ,V 2 , NHCOR ,v , NHCOOR w or NHCONHR 1v , 
where R' is a linear or branched chain alkyl group, and 
R ,v is a linear or branched chain alkyl group and q is 2, 
3, 4 or 5. 

20 

10. The compound of claim 8, wherein the compound has 
the structure: 



25 



30 




Wherein X is CH 2 , CRj, NH, NR, NCHO, NCOR, NOH, O or S, 
where R is a methyl, ethyl or propyl group; wherein Y is 
35 - (CHj),,-, where n is 1, 2, 3, 4 or 5; -(CH^-O-CCH^-, 
where h and k are independently the same or different and 
are 2, 3 or 4; -(CH 2 ) h -CH=CH-(CH 2 ) k -; or -(CH 2 ) h -C=C-(CH 2 ) k -, 



WO 94/22829 



PCT/US94/03852 



-562- 

where h and k are independently the same or different and 
are 1, 2, 3 or 4; wherein Z is o, NH, NCHO, NCOR' , NR', 
NOR' or CH 2 , where R' is a methyl, ethyl or propyl group; 
wherein j is 1 or 2; wherein p is 0, 1 or 2; wherein R 1 is 
5 H, CI, Br, I, F, N0 2 , CN, OH, OR", OCOR' ' , NH 2 , NR' ' , 
NHCOR" or CF 3 , where R" is a linear or branched chain 
alkyl group, or an aryl group; wherein R 4 is H, a linear, 
cyclic or branched chain alkyl, an alkoxyalkyl, azido- 
alkyl, aminoalkoxy alkyl, azidoalkoxy alkyl, 

10 trihaloalkoxyalkyl, aminoalkyl, hydroxyalkyl or an aryl 
group, or (CH 2 ) t W, where W is NH 2 , NHR' , NRg' , NHOH, IrtyZ' 
, NHCOR', N 3 , N0 2 or CH 2 W°(CH 2 ) V W 1 , or a linear or branched 
chain alkyl group, or an arylalkyl group, or an alkenyl 
or alkynyl group, or an aryl group, where R' is a linear 

15 or branched chain alkyl group, or an aryl group, where W° 
is O, S or NH, where W 1 is NHj, NHR', NR/, NHOH, N^'Z*, 
NHCOR', N 3 or N0 2 , and where R' is a linear or branched 
chain alkyl group, or an aryl group, where Z* is a 
pharmaceutical^ acceptable counterion, and t is 1, 2, 3, 

20 4, 5 or 6 and v is 2, 3, 4, 5 or 6; wherein R 7 and R 8 are 
independently the same or different and are H, CN, CF 3 , 
OH, OR', OCOR', NH 2 , NHR', NR' 2 , NHCOR', C0NH 2 , CONHR' , 
CONRg' , COOH, COOR', CHO, COR', COSH, COSR' , COOfCH^OH 
or COO(CH 2 ) q OR' , or a benzyl group, a linear or branched 

25 chain alkyl or cycloalkyl group, or are a heteroaryl 
group comprising a pyridyl, indolyl, indolylalkyl, 
quinolinyl, isoquinolinyl, pyrryl, furyl or thiophene 
group, or an aryl group having the structure: 



30 




R 10 

35 wherein R 9 and R 10 are independently the same or different 
and are H, CI, Br, I, F, OH, N0 2 , N 3 , OR iv , OCOR iv , OCOOR iv , 
OCONHR iv , NH 2 , NHR W , NR iv 2 , NHCOR' v , NHCOOR iv or NHCONHR iv , 
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where R' is a linear or branched chain alkyl group, and 
R iv is a linear or branched chain alkyl group, and q is 2, 
3, 4 or 5. 



5 11 • A compound having the structure: 



10 



15 



20 



25 



30 



35 




wherein A and X are independently the same or different 
and are CH 2 , CRj, NH, NR, NCHO, NCOR, NOH, O or S, where 
R is a methyl, ethyl or propyl group; wherein Y is - 
(CH 2 ) n -, where n is 1, 2, 3, 4 or 5; -(CH^-O-fCH^-, 
where h and k are independently the same or different and 
are 2, 3 or 4; - (CH^-CH^CH- (CH 2 ) r ; or -(CH 2 ) h -Csc-(CH 2 ) r , 
where h and k are independently the same or different and 
are 1, 2, 3 or 4; wherein Z is 0, NH, NCHO, NCOR', NR' , 
NOR' or CH 2 , where R' is a methyl, ethyl or propyl group; 
wherein j is 1 or 2; wherein p is 0, 1 or 2; wherein R* is 
H, a linear, cyclic or branched chain alkyl, an 
alkoxyalkyl, azidoalkyl, aminoalkoxyalkyl, azido- 
alkoxyalkyl, trihaloalkoxyalkyl, aminoalkyl, hydroxyalkyl 
or an aryl group, or (CH^W, where W is NH 2 , NHR', NR/, 
NHOH, tf^'Z", NHCOR', N 3 , N0 2 or CH^fCI^) v w\ or a linear 
or branched chain alkyl group, or an arylalkyl group, or 
an alkenyl or alkynyl group, or an aryl group, where R' 
is a linear or branched chain alkyl group, or an aryl 
group, where W° is O, S or NH, where W 1 is NH 2 , NHR', NRg', 
NHOH, N^'Z", NHCOR', N 3 or N0 2 , and where R' is a linear 
or branched chain alkyl group, or an aryl group, where Z* 
is a pharmaceutically acceptable counterion, and t is 1, 
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2, 3, 4, 5 or 6 and v is 2, 3,4, 5 or 6; wherein R 5 and 
R 6 are independently the same or different and are H, OH, 
CI, Br, I, F, N0 2 , CN, NH 2 , N 3 or CF 3 , or a linear or 
branched chain alkyl, alkoxy, alkoxycarbonyl, acyl, 
5 alky lsulf oxide, alkylsulfone, or mono-or dialkylamino 
group, or together constitute a methylenedioxy group; 
wherein R 7 and R 8 are independently the same or different 
and are H, CN, CF 3 , OH, OR', OCOR' , NH 2 , NHR' , NR' 2 , 
NHCOR', CONH 2 , CONHR' , CONR^ , COOH, COOR' , CHO, COR', 

10 COSH, COSR', COO(CH 2 ) q OH or COO (CH 2 ) q OR' , or a benzyl 
group, a linear or branched chain alkyl or cycloalkyl 
group, or are a heteroaryl group comprising a pyridyl, 
indolyl, indolylalkyl, quinolinyl, isoquinolinyl, pyrryl, 
furyl or thiophene group, or an aryl group having the 

15 structure: 




20 

wherein R 9 and R 10 are independently the same or different 
and are H, CI, Br, I, F, OH, N0 2 , N 3 , OR", OCOR lv , OCOOR iv , 
OCONHR w , NHj, NHR iy , NR iv 2 , NHCOR* v , NHCOOR iv or NHC0NHR iy , 
25 where R' is a linear or branched chain alkyl group, and 
R 1v is a linear or branched chain alkyl group, and q is 2, 
3, 4 or 5. 



12. The compound of claim 11, wherein the compound has 
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the structure: 



5 



10 




wherein A and X are independently the same or different 
and are CH 2 , CR^ NH, NR, NCHO, NCOR, NOH, O or S, where 
R is a methyl, ethyl or propyl group; wherein Y is - 
15 (CHj),,-, where n is 1, 2, 3, 4 or 5; -(CH^-O- (CH 2 ) k -, 
where h and k are independently the same or different and 
are 2, 3 or 4; -(CH^-CH-CH-fCH^-; or - (CH 2 ) h -C=C-(CH 2 ) k -, 
where h and k are independently the same or different and 
are 1, 2, 3 or 4; wherein Z is 0, NH, NCHO, NCOR', NR', 

20 NOR' or CHj, where R' is a methyl, ethyl or propyl group; 
wherein j is l or 2; wherein p is 0, l or 2; wherein R* is 
H, a linear, cyclic or branched chain alkyl, an 
alkoxyalkyl, azidoalkyl, aminoalkoxyalkyl, azido- 
alkoxyalkyl, trihaloalkoxyalkyl, aminoalkyl, hydroxyalkyl 

25 or an aryl group, or (CH 2 ) t W, where W is NH 2 , NHR', NRj' , 
NHOH, N^Rj'Z", NHCOR' , N 3 , N0 2 or CH 2 W°(CH 2 ) V W 1 , or a linear 
or branched chain alkyl group, or an arylalkyl group, or 
an alkenyl or alkynyl group, or an aryl group, where R' 
is a linear or branched chain alkyl group, or an aryl 

30 group, where W° is O, s or NH, where W 1 is nh 2 , NHR', NRj', 
NHOH, N*Rj'Z-, NHCOR', N, or N0 2 , and where R' is a linear 
or branched chain alkyl group, or an aryl group, where Z' 
is a pharmaceutical^ acceptable counterion, and t is 1, 
2, 3, 4, 5 or 6 and v is 2, 3, 4, 5 or 6; wherein R 7 and 

35 R 8 are independently the same or different and are H, CN, 
CF 3 , OH, OR', OCOR', NH 2 , NHR', NR' 2 , NHCOR', CONH 2 , 
CONHR', CONR 2 ', COOH, COOR' , CHO, COR', COSH, COSR' , 
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COO(CH 2 ) q OH or COO(CH 2 ) q OR', or a benzyl group, a linear or 
branched chain alkyl or cycloalkyl group, or are a 
heteroaryl group comprising a pyridyl, indolyl, 
indolylalkyl, quinolinyl, isoquinolinyl, pyrryl, furyl or 
5 thiophene group, or an aryl group having the structure: 



10 




R 10 

wherein R 9 and R 10 are independently the same or different 
and are H, CI, Br, I, F, OH f N0 2 , N 3 , OR ,v , OCOR iv , OCOOR' v , 
OCONHR", NH 2 , NHR iv , NR" 2 , NHCOR w , NHCOOR" or NHC0NHR w / 
15 where R' is a linear or branched chain alkyl group, and 
R 1V is a linear or branched chain alkyl group, and q is 2, 
3, 4 or 5. 

13. The compound of claim 11, wherein the compound has 
20 the structure: 



25 




wherein A and X are independently the same or different 
and are CH 2 , CRg, NH, NR, NCHO, NCOR, NOH, 0 or S, where 
R is a methyl, ethyl or propyl group; wherein Y is 
-(CH 2 ) n -, where n is 1, 2, 3, 4 or 5; -(CH^-O-fCH^-, 
35 where h and k are independently the same or different and 
are 2, 3 or 4; -(CH 2 ) h -CH=CH-(CH 2 ) k -; or -(CH 2 ) h -Cac-(CH 2 ) r , 
where h and k are independently the same or different and 
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are 1, 2, 3 or 4; wherein Z is O, NH, NCHO, NCOR', NR' , 
NOR' or CH 2 , where R' is a methyl, ethyl or propyl group; 
wherein j is 1 or 2; wherein p is 0, 1 or 2; wherein R 4 is 
H, or a linear or branched chain, or cyclic alkyl group; 
5 and wherein R 7 and R B are independently the same or 
different and are H, CN, CF 3 , OH, OR' , OCOR' , NH 2 , NHR' , 
NR' 2/ NHCOR' , CONH 2 , CONHR' , 0011%', COOH, COOR' , OHO, 
COR', COSH, COSR', C00(CH 2 ) q 0H or COO ( CH 2 ) q OR ' , or a benzyl 
group, a linear or branched chain alkyl or cycloalkyl 
10 group, or are a heteroaryl group comprising a pyridyl, 
indolyl, indolylalkyl, quinolinyl, isoquinolinyl, pyrryl, 
furyl or thiophene group, or an aryl group having the 
structure: 

R 10 

20 wherein R 9 and R 10 are independently the same or different 
and are H, CI, Br, I, F, OH, N0 2 , N 3 , OR 1v , OCOR w , OCOOR 1v , 
0C0NHR 1V , NH 2 , NHR W , NR iv 2 , NHCOR ,v , NHCOOR !v or NHCONHR 1v , 
where R' is a linear or branched chain alkyl group, and 
R iv is a linear or branched chain alkyl group, and q is 2, 

25 3, 4 or 5. 
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14, A compound having the structure: 



5 



10 




wherein X is CH 2 , CR 2 , NH, NR, NCHO, NCOR, NOH # 0 or S, 
where R is a methyl, ethyl or propyl group; wherein Y is 
-(CH 2 ) h -, where h is 1, 2, 3, 4 or 5; -(CH^-O-fCH^-, 

15 where h and k are independently the same or different and 
are 2, 3 or 4; - (CH 2 ) h -CH=CH- (CH 2 ) k -; or - (CH 2 ) h -C=C- (CH 2 ) k -, 
where h and k are independently the same or different and 
are 1, 2, 3 or 4; wherein 2 is O, NH, NCHO, NCOR', NR' , 
NOR' or CH 2 , where R' is a methyl, ethyl or propyl group; 

20 wherein j is 1 or 2; wherein p is 0, 1 or 2; wherein m 
and n are independently the same or different and are 0 
or 1; wherein R 5 and R 6 are independently the same or 
different and are H, OH, CI, Br, I, F, N0 2 , CN, NH 2 , N 3 or 
CF 3 , or a linear or branched chain alkyl, alkoxy, 

25 alkoxycarbonyl, acyl, alkylsulf oxide, alky lsulf one, ormono- 
or dialkylamino group, or together constitute a 
methylenedioxy group; and wherein R 7 and R 8 are independ- 
ently the same or different and are H, CN, CF 3 , OH, OR', 
OCOR', NH 2 , NHR', NR' 2 , NHCOR' , CONH-,, CONHR' , CONRj' , 

30 COOH, COOR', CHO, COR', COSH, COSR' , COOtCfi^J^H or 
COO(CH 2 ) q OR' , or a benzyl group, a linear or branched 
chain alkyl or cycloalkyl group, or are a heteroaryl 
group comprising a pyridyl, indolyl, indolylalky 1 , 
quinolinyl, isoquinolinyl, pyrryl, furyl or thiophene 
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group, or an aryl group having the structure: 



5 




10 



wherein R and R 10 are independently the same or different 
and are H, CI, Br, I, F, OH, N0 2 , N 3 , OR iv , OCOR 1v , OCOOR iv , 
10 OCONHR", NH 2 , NHR iv , NR iv 2 , NHCOR' v , NHCOOR" or NHCONHR iv , 
where R' is a linear or branched chain alkyl group, and 
R' v is a linear or branched chain alkyl group, and q is 2, 
3, 4 or 5. 



15 



20 



25 



30 



35 



15. The compound of claim 14, wherein the compound has 
the structure: 

MO. 




wherein X is CH 2 , CR^ NH, NR, NCHO, NCOR, NOH, O or S, 
where R is a methyl, ethyl or propyl group; wherein Y is 
-(CH2) h -, where h is 1, 2, 3, 4 or 5; -(CH 2 ) h -o- (CH 2 ) k ~, 
where h and k are independently the same or different and 
are 2, 3 or 4; - (CH 2 ) h -CH=CH-(CH 2 ) r ; or -(CH 2 ) h -C=C-(CH 2 ) k ~, 
where h and k are independently the same or different and 
are 1, 2, 3 or 4; wherein Z is O, NH, NCHO, NCOR', NR', 
NOR' or CHj, where R' is a methyl, ethyl or propyl group; 
wherein j is l or 2; wherein p is o, 1 or 2; wherein m 
and n are independently the same or different and are 0 
or 1; and wherein R 7 and R 8 are independently the same or 
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different and are H, CN, CF 3 , OH, OR"', OCOR'", NH 2 , 
NHR'", NR'" 2 , or NHCOR " ' , where R'" is a linear chain 
alkyl group, a benzyl group, a linear or branched chain 
alkyl or cycloalkyl group, or are a heteroaryl group com- 
5 prising a pyridyl, indolyl, indolylalkyl, quinolinyl, 
isoquinolinyl, pyrryl, furyl or thiophene group, or an 
aryl group having the structure: 

R 10 

wherein R 9 and R 10 are independently the same or different 
15 and are H, CI, Br, F, OH, 0R W , OCOR iv , OCOOR w , OCONHR iv , 
NHj, NHR ,V , NR iv 2 , NHCOR* v , NHCOOR ly or NHCONHR iv , where R w is 
a linear or branched chain alkyl group. 

16. The compound of claim 14, wherein the compound has 
20 the structure: 



25 




30 

wherein X is C^, CRj, NH, NR, NCHO, NCOR, NOH, O or S, 
where R is a methyl, ethyl or propyl group; wherein Y is 
"( CH 2)h"' where h is 1, 2, 3, 4 or 5; ~(CH 2 ) h -0-(CH 2 ) k -, 
where h and k are independently the same or different and 
35 are 2, 3 or 4; -(CH 2 ) h -CH=CH-(CH 2 ) k -; or -(CH 2 ) h -C=C-(CH 2 ) k - 
where h and k are independently the same or different and 
are 1, 2, 3 or 4; wherein Z is 0, NH, NCHO, NCOR', NR', 
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NOR' or CH 2 , where R' is a methyl, ethyl or propyl group; 
wherein m, n, and p are independently the same or 
different and are 0 or 1; and wherein R 7 and R 8 are 
independently the same or different and are H, CN, CF 3 , 
5 OH, OR', OCOR', NH 2 , NHR' , NR' 2 , NHCOR' , CONH 2 , CONHR' , 
CONRj' , COOH, COOR', CHO, COR', COSH, COSR' , COO(CH 2 ) q OH 
or COO(CH 2 ) q OR' , or a benzyl group, a linear or branched 
chain alkyl or cycloalkyl group, or are a heteroaryl 
group comprising a pyridyl, indolyl, indolylalkyl, 
10 quinolinyl, isoquinolinyl, pyrryl, furyl or thiophene 
group, or an aryl group having the structure: 



wherein R 9 and R 10 are independently the same or different 
and are H, CI, Br, I, F, OH, N0 2 , N 3 , OR iv , OCOR w , OCOOR iv , 
20 OCONHR iv , NH 2 , NHR iv , NR iv 2 , NHCOR 1 v , NHCOOR™ or NHCONHR w , 
where R f is a linear or branched chain alkyl group, and 
R iv is a linear or branched chain alkyl group, and q is 2, 
3, 4 or 5« 

25 17. A compound having the structure: 



15 




30 




35 



wherein Q is OH, OR", SH, SR'", NI^, NHR"', NR^", 
NR' 'OH, NR"OR"' or a linear or branched chain alkyl 
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group, or an arylalkyl group, or an alkenyl or alkynyl 
group, or an aryl group, where R" is H, a linear or 
branched chain alkyl group, trialkylsilylalkyl, 
cyanoalkyl or an aryl group, and R" ' is a linear or 
5 branched chain alkyl group, or an aryl group; wherein R 
is H, a linear or branched chain alkyl or acyl group, or 
an aryl group; wherein R 1 is H, a linear or branched chain 
alkyl, an alkoxyalkyl, azidoalkyl, aminoalkoxyalkyl, 
azidoalkoxyalkyl, trihaloalkoxy alkyl, aminoalkyl, 

10 hydroxyalkyl or an aryl group, or (CH 2 ) t W, where W is NH 2 , 
NHR\ NRg' f NHOH, N^'Z^, NHCOR' , N Jf N0 2 , or CH 2 W°(CH 2 ) y W 1 , 
or a linear or branched chain alkyl group, or an 
arylalkyl group, or an alkenyl or alkynyl group, or an 
aryl group, where R' is a linear or branched chain alkyl 

15 group, or an aryl group, where W° is O, S or NH, where W 1 
is NH 2 , NHR', my, KKOH, iTRj'Z", NHCOR' , N 3 or N0 2 , and 
where R' is a linear or branched chain alkyl group, or an 
aryl group, where Z" is a phannaceutically acceptable 
counterion, and t is 1, 2, 3, 4, 5 or 6 and v is 2, 3, 4, 

20 5 or 6; wherein X is C=0, CH 2 , CR%, NH, NR 8 , NCHO, NC0R a , 
NOH, O or S, where R' is a methyl, ethyl or propyl group; 
wherein R 5 and R 6 are independently the same or different 
and are H, OH, Cl, Br, I, F, N0 2 , CN, NH 2 , N 3 or CF 3 , or a 
linear or branched chain alkyl, alkoxy, alkoxycarbonyl, 

25 acyl, alky lsulf oxide, alkylsulfone, or mono- or dialkyl- 
amino group, or together constitute a methylenedioxy 
group; wherein A is CH; wherein Y is -(CH 2 ) n -, where n is 
1, 2, 3, 4 or 5; -(CH^-O-CCH^-, where h and k are 
independently the same or different and are 2, 3 or 4; 

30 -(CH 2 ) h -CH=CH-(CH 2 ) k -; or -(CH 2 ) h -CsC-(CH 2 ) r , where h and 
k are independently the same or different and are 1, 2, 
3 or 4; wherein j is 1 or 2; wherein p is 0, 1 or 2; and 
wherein R 7 and R 8 are independently the same or different 
and are H, CN, CF 3 , OH, OR', OCOR' , NHg, NHR', NR' 2 , 

35 NHCOR', CONH 2 , CONHR' , CONRg' , COOH, COOR' , CHO, COR', 
COSH, COSR', COO(CH2) q OH or COOCCH^OR' , or a benzyl 
group, a linear or branched chain alkyl or cycloalkyl 
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group, or are a heteroaryl group comprising a pyridyl, 
indolyl, indolylalkyl, quinolinyl, isoquinolinyl, pyrryl, 
furyl or thiophene group, or an aryl group having the 
structure : 



10 




wherein R 9 and R 10 are independently the sane or different 
and are H, Cl, Br, I, F, OH, N0 2 , N 3 , 0R W , OCOR iv , 0C00R", 
OCONHR iv , NH 2 , NHR iv , NR iv 2 , NHCOR w , NHC00R w or NHCONHR ,v , 
where R' is a linear or branched chain alkyl group, and 
15 R 1V is a linear or branched chain alkyl group, and g is 2, 
3, 4 or 5. 



18. The compound of claim 17, wherein the compound has 
the structure: 
20 N0 2 



25 / c 

0 

R 1 ' 

30 wherein Q is OH, OR", SH, SR' " , N^, NHR'", NRg' ' ' , 
NR' 'OH, NR^OR"' or a linear or branched chain alkyl 
group, or an arylalkyl group, or an alkenyl or alkynyl 
group, or an aryl group, where R" is H, a linear or 
branched chain alkyl group, trialkylsilylalkyl, 

35 cyanoalkyl or an aryl group, and R # " is a linear or 
branched chain alkyl group, or an aryl group; wherein R 
is H, a linear or branched chain alkyl or acyl group, or 
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an aryl group; wherein R 1 is H, a linear or branched chain 
alkyl, an alkoxyalkyl, azidoalkyl, aminoalkoxyalkyl, 
azidoalkoxyalkyl, trihaloalkoxyalkyl, aminoalkyl, 
hydroxyalkyl or an aryl group, or (CH 2 ) t W, where W is NH 2 , 
5 NHR', NRg' , NHOH, N*iyZ\ NHCOR' , N 3 , N0 2 , or CH 2 W°(CH 2 ) y W 1 , 
or a linear or branched chain alkyl group, or an 
arylalkyl group, or an alkenyl or alkynyl group, or an 
aryl group, where R' is a linear or branched chain alkyl 
group, or an aryl group, where W° is 0, S or NH, where W 1 

10 is NH 2 , NHR', NRj', NHOH, iTRj'Z', NHCOR' , N 3 or N0 2 , and 
where R' is a linear or branched chain alkyl group, or an 
aryl group, where Z' is a pharmaceutical^ acceptable 
counterion, and t is 1, 2, 3, 4, 5 or 6 and v is 2, 3, 4, 
5 or 6; wherein X is C=0, CH 2 , CR%, NH, NR 8 , NCHO, NC0R a , 

15 NOH, O or S, where R a is a methyl, ethyl or propyl group; 
wherein R is H or a linear or branched chain alkyl or 
acyl group; wherein A is CH; wherein Y is ~(CH 2 ) n -, where 
n is 1, 2, 3, 4 or 5; -(CH 2 ) h -0-(CH 2 ) k -, where h and k are 
independently the same or different and are 2, 3 or 4; 

20 - ( CH 2 ) h -CH=CH- ( CH 2 ) k - ; or -(CH 2 ) h -OsC-(CH 2 ) k -, where h and 
k are independently the same or different and are 1, 2, 
3 or 4; wherein j is 1 or 2; wherein p is 0, 1 or 2; and 
wherein R 7 and R 8 are independently the same or different 
and are H, CN, CF 3 , OH, OR', OCOR' , NHg, NHR', NR' 2 , 

25 NHCOR', CONH 2 , CONHR' , CONRg' , COOH, COOR' , CHO, COR', 
COSH, COSR', C00(CH 2 ) q 0H or COO(CH 2 ) q OR' , or a benzyl 
group, a linear or branched chain alkyl or cycloalkyl 
group, or are a heteroaryl group comprising a pyridyl, 
indolyl, indolylalkyl, quinolinyl, isoquinolinyl, pyrryl, 

30 furyl or thiophene group, or an aryl group having the 
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structure : 



5 




R 10 

wherein R 9 and R 10 are independently the same or different 
and are H, CI, Br, I, F, OH, N0 2 , N 3 , OR iv , OCOR iv , OCOOR w , 
10 OCONHR 1v , NH 2 , NHR ,V , NR iv 2 , NHCOR 1v , NHCOOR iv or NHCONHR iv , 
where R' is a linear or branched chain alkyl group, and 
R w is a linear or branched chain alkyl group, and q is 2, 
3, 4 or 5. 

15 19. The compound of claim 18, wherein the compound has 
the structure: 



20 




wherein Q is OH, OR", SH, SR'", NH^, NHR'", NRg' ' 9 , 
NR"OH, NR"OR"' or a linear or branched chain alkyl 
group, or an arylalkyl group, or an alkenyl or alkynyl 
group, or an aryl group, where R' ' is H, a linear or 

30 branched chain alkyl group, trialkylsilylalkyl, 
cyanoalkyl or an aryl group, and R'" is a linear or 
branched chain alkyl group, or an aryl group; wherein R 
is H, a linear or branched chain alkyl or acyl group, or 
an aryl group; wherein R 1 is H, a linear or branched chain 

35 alkyl, an alkoxyalkyl, azidoalkyl, aminoalkoxyalkyl, 
azidoalkoxyalkyl , trihaloalkoxyalkyl , aminoalkyl , 
hydroxyalkyl or an aryl group, or (CH 2 ) t W, where W is NH 2 , 
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NHR', NRj' , NHOH, N*Rj' Z' , NHCOR' , N 3 , N0 2 , or CH 2 W° ( CH 2 ) V W 1 , 
or a linear or branched chain alkyl group, or an 
arylalkyl group, or an alkenyl or alkynyl group, or an 
aryl group, where R' is a linear or branched chain alkyl 
5 group, or an aryl group, where W° is O, S or NH, where W 1 
is NH 2 , NHR', NRj' , NHOH, N*Rj'Z-, NHCOR', N 3 or N0 2 , and 
where R' is a linear or branched chain alkyl group, or an 
aryl group, where Z' is a pharmaceutical^ acceptable 
counterion, and t is l, 2, 3, 4, 5 or 6 and v is 2, 3, 4, 
10 5 or 6; wherein A is CH; wherein Y is -(CH 2 ) n -, where n is 
l, 2, 3, 4 or 5; -(CH 2 ) h -o-(CH 2 ) k -, where h and k are 
independently the same or different and are 2, 3 or 4; 
-(CH 2 ) h -CH=CH-(CH 2 )k 

-; or -(CH 2 ) h -Csc-(CH 2 ) r , where h and k are independently 
15 the same or different and are 1, 2, 3 or 4; wherein j is 
1 or 2; wherein p is 0, l or 2; and wherein R 7 and R 8 are 
independently the same or different and are H, CN, CF 3 , 
OH, OR', OCOR', NH 2 , NHR' , NR' 2 , NHCOR', CONH 2 , CONHR' , 
CONRj' , COOH, COOR', CHO, COR', COSH, COSR' , COOfCI^) OH 
20 or COOCCH^OR', or a benzyl group, a linear or branched 
chain alkyl or cycloalkyl group, or are a heteroaryl 
group comprising a pyridyl, indolyl, indolylalkyl, 
quinolinyl, isoquinolinyl, pyrryl, furyl or thiophene 
group, or an aryl group having the structure: 

25 



30 




wherein R 9 and R 10 are independently the same or different 
and are H, CI, Br, I, F, OH, N0 2 , N 3 , OR iv , 0C0R lv , OCOOR iv , 
OCONHR iv , NH 2 , NHR ,V , NR W 2 , NHCOR lv , NHCOOR ,v or NHCONHR iv , 
where R' is a linear or branched chain alkyl group, and 
35 R lv is a linear or branched chain alkyl group, and q is 2, 
3, 4 or 5. 



WO 94/22829 



PCT/US94/03852 



-577- 

20. The compound of claim 18 , wherein the compound has 
the structure: 



5 



10 




wherein Q is OH, OR", SH, SR"', NI^, NHR'", NRj' 9 9 , 
NR' 'OH, NR"OR"' or a linear or branched chain alkyl 

15 group, or an arylalkyl group, or an alkenyl or alkynyl 
group, or an aryl group, where R" is H, a linear or 
branched chain alkyl group, trialkylsilylalkyl, 
cyanoalkyl or an aryl group, and R' " is a linear or 
branched chain alkyl group, or an aryl group; wherein R 

20 is H, a linear or branched chain alkyl or acyl group, or 
an aryl group; wherein R 1 is H, a linear or branched chain 
alkyl, an alkoxyalkyl, azidoalkyl, aminoalkoxy alkyl, 
az idoalkoxyalkyl tr ihaloalkoxyalky 1 , aminoalky 1 , 
hydroxyalkyl or an aryl group, or (CH 2 ) t W, where W is NH 2 , 
-25 NHR', NRj' # NHOH, WTRj'Z', NHCOR' , N 3 , N0 2# or CH 2 W°(CH 2 ) y W\ 
or a linear or branched chain alkyl group, or an 
arylalkyl group, or an alkenyl or alkynyl group, or an 
aryl group, where R' is a linear or branched chain alkyl 
group, or an aryl group, where W° is O, S or NH, where W 1 

30 is NH 2 , NHR' , NRj' , NHOH, N^'Z*, NHCOR', N 3 or N0 2 , and 
where R' is a linear or branched chain alkyl group, or an 
aryl group, where Z" is a pharmaceutical ly acceptable 
counterion, and t is 1, 2, 3, 4, 5 or 6 and v is 2, 3, 4, 
5 or 6; wherein A is CH; wherein Y is -(CH 2 ) n -, where n is 

35 1, 2, 3, 4 or 5; - (ay h -0- (C^) k - , where h and k are 
independently the same or different and are 2, 3 or 4; 
-(CH^-CT-CH-CCH^-; or -(CH 2 ) h -CsC-(CH2) r , where h and 
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k are independently the same or different and are l, 2, 
3 or 4; wherein j is 1 or 2; wherein p is 0, 1 or 2; and 
wherein R 7 and R 8 are independently the sane or different 
and are H, CN, CF 3 , OH, OR', OCOR' , NH 2 , NHR', NR' 2 , 
5 NHCOR' , CONH 2 , CONHR', CONRj' , COOH, COOR' , CHO, COR', 
COSH, COSR', COO(CH2) q OH or COO (CH 2 ) q OR' , or a benzyl 
group, a linear or branched chain alkyl or cycloalkyl 
group, or are a heteroaryl group comprising a pyridyl, 
indolyl, indolylalkyl, guinolinyl, isoguinolinyl, pyrryl, 
10 furyl or thiophene group, or an aryl group having the 
structure : 



15 




„io 

wherein R 9 and R 10 are independently the same or different 
and are H, Cl f Br, I, F, OH, N0 2 , N,, OR w , OCOR iv , OCOOR iv , 
20 OCONHR", NHj, NHR fv , NR*, NHCOR™, NHCOOR" or NHCONHR iv , 
where R' is a linear or branched chain alkyl group, and 
R ,v is a linear or branched chain alkyl group, and q is 2, 
3, 4 or 5. 

25 21. A compound having the structure: 



30 




s 

35 wherein X is OO, C^, CR a 2 , NH, NR*, NCHO, NCOR', NOH, 0 
or S, where R 8 is a methyl, ethyl or propyl group; wherein 
Q is OH, OR", SH, SR'", NHj, NHR'", NRj' ' ' , NR' 'OH, 
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NR' 'OR' ' ' or a linear or branched chain alkyl group, or 
an arylalkyl group, or an alkenyl or alkynyl group, or an 
aryl group, where R' ' is H, a linear or branched chain 
alkyl group, trialkylsilylalkyl, cyanoalkyl or an aryl 
5 group, and R' " is a linear or branched chain alkyl 
group, or an aryl group; wherein R is H, a linear or 
branched chain alkyl or acyl group, or an aryl group; 
wherein R 1 is H, a linear or branched chain alkyl, an 
alkoxyalkyl, azidoalkyl, aminoalkoxy alkyl, azido- 

10 alkoxyalkyl, trihaloalkoxy alkyl, aminoalkyl, hydroxyalkyl 
or an aryl group, or (CH 2 ) t W, where W is NH 2 , NHR' , NRj', 
NHOH, iTRj'Z", NHCOR', N 3 , N0 2 , or CH 2 W°(CH 2 ) V W 1 , or a linear 
or branched chain alkyl group, or an arylalkyl group, or 
an alkenyl or alkynyl group, or an aryl group, where R' 

15 is a linear or branched chain alkyl group, or an aryl 
group, where W° is O, S or NH, where W 1 is NH 2 , NHR', NRj', 
NHOH, N^Rj'Z", NHCOR', N 3 or N0 2 , and where R' is a linear 
or branched chain alkyl group, or an aryl group, where Z* 
is a pharmaceutical^ acceptable counterion, and t is 1, 

20 2, 3, 4, 5 or 6 and v is 2, 3, 4, 5 or 6; wherein R 7 and 
R* are independently the same or different and are a 
linear or branched chain alkyl group, or an aryl group; 
wherein i is 1. or 2; and wherein j and k are 
independently the same or different and are 0, 1, 2 or 3. 

25 

22. The compound of claim 21, wherein the compound has 
the structure: 



30 



35 
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wherein Q is OH, OR", SH, SR' " , NH 2 , NHR' " , NRj"', 
NR' 'OH, MR"OR'" or a linear or branched chain alkyl 
group, or an arylalkyl group, or an alkenyl or alkynyl 
group, or an aryl group, where R' ' is H, a linear or 
5 branched chain alkyl group, trialkylsilylalkyl, 
cyanoalkyl or an aryl group, and R"' is a linear or 
branched chain alkyl group, or an aryl group; wherein R 
is H, a linear or branched chain alkyl or acyl group, or 
an aryl group; wherein R 1 is H, a linear or branched chain 
10 alkyl, an alkoxyalkyl, azidoalkyl, aminoalkoxyalkyl , 
azidoalkoxyalkyl, trihaloalkoxyalkyl, aminoalkyl, 
hydroxyalkyl or an aryl group, or (CH 2 ) t w, where W is NH 2 , 
NHR', NRj' , NHOH, U%'Z\ NHCOR', N 3 , N0 2 or CH 2 W°(CH 2 ) V W 1 , 
or a linear or branched chain alkyl group, or an 

15 arylalkyl group, or an alkenyl or alkynyl group, or an 
aryl group, where R' is a linear or branched chain alkyl 
group, or an aryl group, where W° is O, S or HH, where W 1 
is NHj, NHR', NRj' , NHOH, N*Rj'Z", NHCOR', N 3 or N0 2 , and 
where R' is a linear or branched chain alkyl group, or an 

20 aryl group, where Z" is a pharmaceutical^ acceptable 
counterion, and t is 1, 2, 3, 4, 5 or 6 and v is 2, 3, 4, 
5 or 6; wherein R 7 and R 8 are independently the same or 
different and are. a linear or branched chain alkyl group, 
or an aryl group; wherein i is l or 2; and wherein j and 

25 k are independently the same or different and are 0, 1, 
2 or 3. 

23. A compound having the structure: 



30 



35 
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wherein Q is OH, OR", SH, SR" ' , NH 2 , NHR' 9 9 , NR^ ' ' , 
NR"OH, NR"OR"' or a linear or branched chain alkyl 
group, or an arylalkyl group, or an alkenyl or alkynyl 
5 group, or an aryl group, where R' ' is H, a linear or 
branched chain alkyl group, trialkylsilylalkyl, 
cyanoalkyl or an aryl group, and R' ' ' is a linear or 
branched chain alkyl group, or an aryl group; wherein R 
is H, a linear or branched chain alkyl or acyl group, or 

10 an aryl group; wherein R 1 is H, a linear or branched chain 
alkyl, an alkoxyalkyl, azidoalkyl, aminoalkoxyalkyl, 
azidoalkoxyalkyl , trihaloalkoxyalkyl , aminoalkyl , 
hydroxyalkyl or an aryl group, or (CH 2 ) t W, where W is NHj, 
NHR', NRg', NHOH, N^'Z*, NHCOR' , N 3 , N0 2 or CH 2 W°(CH 2 ) y W\ 

15 or a linear or branched chain alkyl group, or an 
arylalkyl group, or an alkenyl or alkynyl group, or an 
aryl group, where R' is a linear or branched chain alkyl 
group, or an aryl group, where W° is 0, S or NH, where W 1 
is NH 2 , NHR', NRj' , NHOH, N^Rj'Z', NHCOR', N 3 or N0 2 , and 

20 where R' is a linear or branched chain alkyl group, or an 
aryl group, where Z* is a pharmaceutically acceptable 
counterion, and t is 1, 2, 3, 4, 5 or 6 and v is 2, 3, 4, 
5 or 6; wherein R 7 and R 8 are independently the same or 
different and are a linear or branched chain alkyl group, 

25 or an aryl group; wherein i is 1 or 2; and wherein j and 
k are independently the same or different and are 0, 1, 
2 or 3. 

24. The compound of claim 18, wherein the compound has 
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the structure: 



5 




wherein X is C=0, CH 2 , CR%, NH, NR fl , NCHO, NCOR a , NOH, 0 
or S, where R a isa methyl, ethyl or propyl group; wherein 
Q is OH, OR", SH, SR'", NH 2 , NHR' ' ' , NR^' ' , NR' 'OH, 

15 NR"OR"' or a linear or branched chain alkyl group, or 
an arylalkyl group, or an alkenyl or alkynyl group, or an 
aryl group, where R' ' is H, a linear or branched chain 
alkyl group, trialkylsilylalkyl, cyanoalkyl or an aryl 
group, and R"' is a linear or branched chain alkyl 

20 group, or an aryl group; wherein R is H, a linear or 
branched chain alkyl or acyl group, or an aryl group; 
wherein R 1 is H, a linear or branched chain alkyl, an 
alkoxyalkyl, azidoalkyl, aminoalkoxy alkyl, azido- 
alkoxyalkyl, trihaloalkoxyalkyl, aminoalkyl, hydroxyalkyl 

25 or an aryl group, or (CH 2 ) t W, where W is NH 2 , NHR', NRj' , 
NHOH, N*Rj'Z', NHCOR', N 3 , N0 2 or CH 2 W°(CH 2 ) y W 1 , or a linear 
or branched chain alkyl group, or an arylalkyl group, or 
an alkenyl or alkynyl group, or an aryl group, where R' 
is a linear or branched chain alkyl group, or an aryl 

30 group, where W° is 0, S or NH, where W 1 is NH 2 , NHR' , NRj', 
NHOH, N^Rj'Z", NHCOR' , N 3 or N0 2 , and where R' is a linear 
or branched chain alkyl group, or an aryl group, where Z" 
is a pharmaceutical^ acceptable counterion, and t is l, 
2, 3, 4, 5 or 6 and v is 2, 3, 4, 5 or 6; wherein R 2 and 

35 R 3 are independently the same or different and are a 
linear or branched chain alkyl group, or an aryl group; 
wherein R* and R 5 are independently the same or different 
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and are a linear or branched chain alkyl, alkyloxymethyl , 
or alkoxyethyl group, or a hydroxymethyl or hydroxyethyl 
group, or a linear or branched chain alkenylalkyl group; 
wherein R 7 and R 8 are independently the same or different 
5 and are H, CN, CF 3 , OH, OR', OCOR' , NH 2 , NHR', NR' 2 , 
NHCOR', CONH 2 , CONHR' , CONRj' , COOH, COOR' , CHO, COR', 
COSH, COSR', COOfCH^OH or COO(CH 2 ) q OR' , or a benzyl 
group, a linear or branched chain alkyl or cycloalkyl 
group, or are a heteroaryl group comprising a pyridyl, 
10 indolyl, indolylalkyl, guinolinyl, isoquinolinyl, pyrryl, 
furyl or thiophene group, or an aryl group having the 
structure: 



15 




R 10 

wherein R 9 and R 10 are independently the same or different 
20 and are H, CI, Br, I, F, OH, N0 2 , N 3 , OR w , OCOR 1v , OCOOR iv , 
OCONHR lv , NHj, NHR |V , NR 1v 2 , NHCOR iv , NHCOOR iv or NHCONHR 1 v , 
where R' is a linear or branched chain alkyl group, and 
R w is a linear or branched chain alkyl group, and q is 2, 
3, 4 or 5; wherein i is 1 or 2; and wherein n is 2, 3 or 
25 4. 



25. The compound of claim 24, wherein the compound has 
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the structure: 




NO 



5 



R 



7 



Q' 



R 



8 



10 



wherein Q is OH, OR", SH, SR' ' ' , NI^, NHR"', NRj' ' ' , 
NR"0H, NR"OR"' or a linear or branched chain alkyl 
group, or an arylalkyl group, or an alkenyl or alkynyl 

15 group, or an aryl group, where R' ' is H, a linear or 
branched chain alkyl group, trialkylsilylalkyl, 
cyanoalkyl or an aryl group, and R" ' is a linear or 
branched chain alkyl group, or an aryl group; wherein R 
is H, a linear or branched chain alkyl or acyl group, or 

20 an aryl group; wherein R 1 is H, a linear or branched chain 
alkyl, an alkoxyalkyl, azidoalkyl, aminoalkoxyalkyl, 
azidoalkoxyalkyl , trihaloalkoxy alkyl , aminoalkyl , 
hydroxyalkyl or an aryl group, or (CH^W, where W is NH 2 , 
NHR', NRg', NHOH, ittyZ', NHCOR' , N 3 , N0 2 or CH 2 W°(CH 2 ) V W 1 , 

25 or a linear or branched chain alkyl group, or an 
arylalkyl group, or an alkenyl or alkynyl group, or an 
aryl group, where R' is a linear or branched chain alkyl 
group, or an aryl group, where W° is 0, S or NH, where W 1 
is NHj, NHR', NRg' , NHOH, iTRj'Z", NHCOR', N 3 or N0 2 , and 

30 where R' is a linear or branched chain alkyl group, or an 
aryl group, where Z" is a pharmaceutical]^ acceptable 
counterion, and t is 1, 2, 3, 4, 5 or 6 and v is 2, 3, 4, 
5 or 6; wherein R 2 and R 3 are independently the same or 
different and are a linear or branched chain alkyl group, 

35 or an aryl group; wherein R 4 and R 5 are independently the 
same or different and are a linear or branched chain 
alkyl, alkyloxymethyl, or alkoxyethyl group, or a 
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hydroxymethyl or hydroxyethyl group, or a linear or 
branched chain alkenylalkyl group; wherein R 7 and R 8 are 
independently the same or different and are H, CN, CF 3 , 
OH, OR', OCOR', NH 2 , NHR' , NR' 2 , NHCOR' , CONH 2 , CONHR' , 
5 CONRg' , COOH, COOR', CHO, COR', COSH, COSR' , CO0(CH 2 ) q OH 
or COOfCH^OR' , or a benzyl group, a linear or branched 
chain alkyl or cycloalkyl group, or are a heteroaryl 
group comprising a pyridyl, indolyl, indolylalkyl, 
quinolinyl, isoquinolinyl, pyrryl, furyl or thiophene 
10 group, or an aryl group having the structure: 

R 10 

wherein R 9 and R 10 are independently the same or different 
and are H, CI, Br, I, F, OH, N0 2 , N 3 , OR iv , OCOR 5v , OCOOR iv , 
OCONHR 1v , NH 2 , NHR iv , NR iv 2 , NHCOR lv , NHCOOR lv or NHCONHR iy , 
where R' is a linear or branched chain alkyl group, and 
R ,y is a linear or branched chain alkyl group, and q is 2, 
3, 4 or 5; wherein i is 1 or 2; and wherein n is 2, 3 or 
4. 



15 



20 




wherein Q is OH, OR", SH, SR'", NH 2 , NHR'", NR^", 
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NR"OH, NR " OR ' ' ' or a linear or branched chain alkyl 
group, or an arylalkyl group, or an alkenyl or alkynyl 
group, or an aryl group, where R" is H, a linear or 
branched chain alkyl group, trialkylsilylalkyl, 
5 cyanoalkyl or an aryl group, and R' ' 9 is a linear or 
branched chain alkyl group, or an aryl group; wherein R 
is H, a linear or branched chain alkyl or acyl group, or 
an aryl group; wherein R 1 is H, a linear or branched chain 
alkyl, an alkoxyalkyl, azidoalkyl, aminoalkoxyalkyl, 

10 azidoalkoxyalkyl, trihaloalkoxyalkyl , aminoalkyl, 
hydroxyalkyl or an aryl group, or (CH 2 ) t W, where W is NH 2 , 
NHR', NR/, NHOH, tf^'Z", NHCOR' , N 3 , N0 2 or CH 2 W°(CH 2 ) JH\ 
or a linear or branched chain alkyl group, or an 
arylalkyl group, or an alkenyl or alkynyl group, or an 

15 aryl group, where R' is a linear or branched chain alkyl 
group, or an aryl group, where W° is 0, S or NH, where W 1 
is NH 2 , NHR', NR/, NHOH, N^'Z", NHCOR', N 3 or N0 2 , and 
where R' is a linear or branched chain alkyl group, or an 
aryl group, where Z" is a phannaceutically acceptable 

20 counterion, and t is 1, 2, 3, 4, 5 or 6 and v is 2, 3, 4, 
5 or 6; wherein R 2 and R 3 are independently the same or 
different and are a linear or branched chain alkyl group, 
or an aryl group; wherein R 4 and R 5 are independently the 
sane or different and are a linear or branched chain 

25 alkyl, alkoxymethyl, or alkoxyethyl group, or a hydroxy- 
methyl or hydroxyethyl group, or a linear or branched 
chain alkenylalkyl group; wherein R 7 and R 8 are independ- 
ently the same or different and are H, CN, CF 3 , OH, OR', 
OCOR', NH 2 , NHR', NR' 2# NHCOR', CONHj, CONHR', CONR/, 

30 COOH, COOR', CHO, COR', COSH, COSR' , COO(CH 2 ) q OH or 
COO(CH 2 ) q OR' , or a benzyl group, a linear or branched 
chain alkyl or cycloalkyl group, or are a heteroaryl 
group comprising a pyridyl, indolyl, indolylalkyl, 
quinolinyl, isoquinolinyl, pyrryl, furyl or thiophene 
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group, or an aryl group having the structure: 



5 




R 10 

wherein R 9 and R 10 are independently the same or different 
and are H, CI, Br, I, F, OH, N0 2 , N 3 , OR w , OCOR ,v , OCOOR fv , 
10 OCONHR iv , NH 2 , NHR iv , NR iv 2 , NHCOR 1v , NHCOOR iv or NHCONHR w , 
where R' is a linear or branched chain alkyl group, and 
R 1y is a linear or branched chain alkyl group, and q is 2, 
3, 4 or 5; wherein i is 1 or 2; and wherein n is 2, 3 or 
4. 

15 

27. A compound having the structure: 



20 



25 




NR' 'OH, NR"OR'" or a linear or branched chain alkyl 
group, or an arylalkyl group, or an alkenyl or alkynyl 

30 group, or an aryl group, where R" is H, a linear or 
branched chain alkyl group, trialkylsilylalkyl, 
cyanoalkyl or an aryl group, and R'" is a linear or 
branched chain alkyl group, or an aryl group; wherein R 
is H, a linear or branched chain alkyl or acyl group, or 

35 an aryl group; wherein R 1 is H, a linear or branched chain 
alkyl, an alkoxyalkyl, azidoalkyl, aminoalkoxyalkyl, 
azidoalkoxy alkyl , trihaloalkoxyalkyl , aminoalkyl , 
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hydroxyalkyl or an aryl group, or (CH 2 ) t W, where W is NH 2 , 
NHR', NR 2 ', NHOH, N'Rj' 2 '* NHCOR' , N 3 , N0 2 or O^vfi (CR 2 ) y W\ 
or a linear or branched chain alkyl group, or an 
arylalkyl group, or an alkenyl or alkynyl group, or an 
aryl group, where R' is a linear or branched chain alkyl 
group, or an aryl group, where W° is O, S or NH, where W 1 
is m%, NHR' , NRj' , NHOH, N^'Z', NHCOR' , N, or N0 2 , and 
where R' is a linear or branched chain alkyl group, or an 
aryl group, where Z* is a pharmaceutics lly acceptable 
counterion, and t is 1, 2, 3, 4, 5 or 6 and v is 2, 3, 4, 
5 or 6; wherein R 7 is an aryl or diary lalkyl group; 
wherein i is l or 2; wherein n is 2, 3 or 4; and wherein 
j and k are independently the same or different and are 
0, l, 2, 3 or 4. 

28. The compound of claim 27, wherein the compound has 
the structure: 



wherein Q is OH, OR", SH, SR'", NH 2 , NHR"', NR^", 
NR' 'OH, NR"OR"' or a linear or branched chain alkyl 
group, or an arylalkyl group, or an alkenyl or alkynyl 
group, or an aryl group, where R" is H, a linear or 
branched chain alkyl group, trialkylsilylalkyl, 
cyanoalkyl or an aryl group, and R'" is a linear or 
branched chain alkyl group, or an aryl group; wherein R 
is H, a linear or branched chain alkyl or acyl group, or 
an aryl group; wherein R 1 is H, a linear or branched chain 
alkyl, an alkoxyalkyl, azidoalkyl, aminoalkoxyalkyl , 
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azidoalkoxyalkyl , tr ihaloalkoxyalkyl , aminoalkyl , 
hydroxyalkyl or an aryl group, or (CH 2 ) t W, where W is NH 2 , 
NHR' , NR^, NHOH, N*R 3 'Z", NHCOR' , N 3 , N0 2 or CH 2 W°(CH 2 ) y W\ 
or a linear or branched chain alkyl group, or an 
5 arylalkyl group, or an alkenyl or alkynyl group, or an 
aryl group, where R' is a linear or branched chain alkyl 
group, or an aryl group, where W° is 0, S or NH, where W 1 
is NH 2 , NHR', NRg' , NHOH, N+Rj'Z', NHCOR' , N 3 or N0 2 , and 
where R' is a linear or branched chain alkyl group, or an 

10 aryl group, where Z' is a pharmaceutical ly acceptable 
counterion, and t is 1, 2, 3, 4, 5 or 6 and v is 2, 3, 4, 
5 or 6; wherein R 7 is an aryl or diarylalkyl group; 
wherein i is 1 or 2; wherein n is 2, 3 or 4; and wherein 
j and k are independently the same or different and are 

15 0, 1, 2, 3 or 4. 

29. A compound having the structure: 



20 



25 




2 

wherein Q is OH, OR", SH, SR"', NH 2 , NHR'", NRj'", 
NR"OH, NR"OR"' or a linear or branched chain alkyl 
group, or an arylalkyl group, or an alkenyl or alkynyl 

30 group, or an aryl group, where R' ' is H, a linear or 
branched chain alkyl group, trialkylsilylalkyl, 
cyanoalkyl or an aryl group, and R' " is a linear or 
branched chain alkyl group, or an aryl group; wherein R 
is H, a linear or branched chain alkyl or acyl group, or 

35 an aryl group; wherein R 1 is H, a linear or branched chain 
alkyl , an alkoxyalky 1 , az idoalky 1 , aminoalkoxy alkyl , 
azidoalkoxyalkyl , trihaloalkoxyalkyl , aminoalkyl , 
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hydroxyalkyl or an aryl group, or (CH 2 ) t W, where W is NH 2 , 
NHR', NRg' , NHOH, N^'Z", NHCOR' , N 3 , N0 2 or CH 2 W°(CH 2 ) y W 1 , 
or a linear or branched chain alkyl group, or an 
arylalkyl group, or an alkenyl or alkynyl group, or an 
5 aryl group, where R' is a linear or branched chain alkyl 
group, or an aryl group, where W° is O, S or NH, where W 1 
is NH 2 , NHR', NRj', NHOH, N^'Z', NHCOR' , N 3 or N0 2 , and 
where R' is a linear or branched chain alkyl group, or an 
aryl group, where Z' is a pharmaceutical^ acceptable 
10 counterion, and t is 1, 2, 3, 4, 5 or 6 and v is 2, 3, 4, 
5 or 6; wherein R 7 is an aryl or diarylalkyl group; 
wherein i is 1 or 2; wherein n is 2, 3 or 4; and wherein 
j and k are independently the same or different and are 
0, 1, 2, 3 or 4. 

15 . 

30. A compound having the structure: 



20 




wherein X is C=0, CH 2 , CR a 2 , NH, NR 8 , NCHO, NCOR 1 , NOH, 0 
or S, where R a is a methyl, ethyl or propyl group; wherein 
Q is OH, OR", SH, SR'", NI^, NHR'", NRj' 9 9 , NR' 'OH, 

30 NR^'OR'" or a linear or branched chain alkyl group, or 
an arylalkyl group, or an alkenyl or alkynyl group, or an 
aryl group, where R" is H, a linear or branched chain 
alkyl group, trialkylsilylalkyl, cyanoalkyl or an aryl 
group, and R"' is a linear or branched chain alkyl 

35 group, or an aryl group; wherein R is H, a linear or 
branched chain alkyl or acyl group, or an aryl group; 
wherein R° and R 1 are independently the same or different 
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and are H, a linear or branched chain alkyl, an 
alkoxyalkyl, azidoalkyl, aminoalkoxyalkyl, azido- 
alkoxyalkyl, trihaloalkoxyalkyl, aminoalkyl, hydroxyalkyl 
or an aryl group, or (CH 2 ) t W, where W is Nil,, NHR', NR,', 
5 NHOH, N^'Z", NHCOR' , N 3 , N0 2 or CH 2 W° (CH 2 ) V W* , or a linear 
or branched chain alkyl group, or an arylalkyl group, or 
an alkenyl or alkynyl group, or an aryl group, where R' 
is a linear or branched chain alkyl group, or an aryl 
group, where W° is 0, S or NH, where W 1 is NH 2 , NHR', NRj' , 
10 NHOH, N*Rj'Z-, NHCOR', N 3 or N0 2 , and where R' is a linear 
or branched chain alkyl group, or an aryl group, where Z" 
is a pharmaceutical^ acceptable counterion, and t is l, 
2, 3, 4, 5 or 6 and v is 2, 3, 4, 5 or 6; wherein R is H, 
a linear or branched chain alkyl or acyl group, or an 
15 aryl group; wherein R 2 , R 13 , and R u are independently the 
same or different and are H, or a linear or branched 
chain alkyl, hydroxyalkyl, alkoxyalkyl, amino alkyl, or 
aryl group; wherein R* is a linear or branched chain 
alkyl, alkoxyalkyl, hydroxyalkyl, or a linear or branched 
20 chain alkenylalkyl group; wherein R 5 and R 6 are 
independently the same or different and are H, OH, CI, 
Br, I, F, N0 2 , CN, NHj, N 3 , CF 3 , a linear or branched chain 
alkyl, alkoxy, alkoxycarbonyl, acyl, alkylsulfoxide, 
alkylsulf oxide, or mono- or dialkylamino group, or to- 
25 gether constitute a methylenedioxy group; wherein R 7 and 
R 8 are independently the same or different and are H, CN, 
CF 3 , OH, OR', OCOR', Ni^, NHR', NR' 2 , NHCOR', C0NH 2 , 
CONHR' , CONRj' , COOH, COOR' , CHO, COR', COSH, COSR' , 
C00(CH 2 ) q 0H or COO(CH2) q OR', or a benzyl group, a linear or 
30 branched chain alkyl or cycloalkyl group, or are a 
heteroaryl group comprising a pyridyl, indolyl, 
indolylalky 1 , guinolinyl, isoguinolinyl, pyrryl, furyl or 
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thiophene group, or an aryl group having the structure: 

-or 

R 10 

wherein R 9 and R 10 are independently the same or different 
and are H, CI, Br, I, F, OH, N0 2 , N 3 , 0R* V , OCOR w , OCOOR iv , 
10 OCONHR fv , NH 2 , NHR iv , NR iv 2 , NHCOR w , NHCOOR w or NHCONHR", 
where R' is a linear or branched chain alkyl group, and 
R iv is a linear or branched chain alkyl group, and q is 2, 
3, 4 or 5; wherein R 12 is H or a linear chain alkyl group; 
and wherein n is 2, 3 or 4. 

15 

31. The compound of claim 30 having the structure: 



20 

0 

25 

wherein X is C=0, CH 2 , CR" 2 , NH, NR a , NCHO, NC0R tt , NOH, O 
or S, where R a isa methyl, ethyl or propyl group; wherein 
Q is OH, OR", SH, SR'", NHj, NHR' " , NRg' 9 9 , NR' 'OH, 

30 NR"OR"', or a linear or branched chain alkyl group, or 
an arylalkyl group, or an alkenyl or alkynyl group, or an 
aryl group, where R' ' is H, a linear or branched chain 
alkyl group, trialkylsilylalkyl, cyanoalkyl, or an aryl 
group, and R" ' is a linear or branched chain alkyl 

35 group, or an aryl group; wherein R is H, a linear or 
branched chain alkyl or acyl group, or an aryl group; 
wherein R° and R 1 are independently the same or different 
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and are H, a linear or branched chain alkyl, an 
alkoxyalkyl, azidoalkyl, aminoalkoxyalkyl, azido- 
alkoxyalkyl, trihaloalkoxyalkyl, aminoalkyl, hydroxy- 
alkyl, or an aryl group, or (CH 2 ) t W, where W is NH 2 , NHR', 
5 NRj', NHOH, N^'Z", NHCOR', N,, N0 2 or CH 2 W°(CH 2 ) V W\ or a 
linear or branched chain alkyl group, or an arylalkyl 
group, or an alkenyl or alkynyl group, or an aryl group, 
where R' is a linear or branched chain alkyl group, or an 
aryl group, where W° is 0, S or NH, where W 1 is NH 2 , NHR', 
10 NR.,' , NHOH, iTRj'Z-, NHCOR', N 3 or N0 2 , and where R' is a 
linear or branched chain alkyl group, or an aryl group, 
where Z" is a pharmaceutical ly acceptable counterion, and 
t is 1, 2, 3, 4, 5 or 6 and v is 2, 3, 4, 5 or 6; wherein 
R is H, a linear or branched chain alkyl or acyl group, 
15 or an aryl group; wherein R 2 , R 13 , and R u are independ- 
ently the sane or different and are H, or a linear or 
branched chain alkyl, hydroxyalkyl, alkoxyalkyl, amino 
alkyl, or aryl group; wherein R* is a linear or branched 
chain alkyl, alkoxyalkyl, hydroxyalkyl, or a linear or 
20 branched chain alkenylalkyl group; wherein R 7 and R 8 are 
independently the same or different and are H, CN, CF 3 , 
OH, OR', OCOR', NHj, NHR', NR' 2 , NHCOR', CONH 2 , CONHR' , 
CONRj' , COOH, COOR', CHO, COR', COSH, COSR' , C00(CH 2 ) q 0H 
or COO(CH2) q OR', or a benzyl group, a linear or branched 
25 chain alkyl or cycloalkyl group, or are a heteroaryl 
group comprising a pyridyl, indolyl, indolylalkyl, 
quinolinyl, isoquinolinyl, pyrryl, furyl or thiophene 
group, or an aryl group having the structure: 



35 wherein R 9 and R 10 are independently the same or different 
and are H, CI, Br, I, F, OH, N0 2 , N s , 0R ,y , 0C0R ,v , 0C00R ,v , 
0C0NHR iv , NH 2 , NHR iv , NR iv 2 , NHCOR' v , NHC00R ,v or NHC0NHR iy , 
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where R' is a linear or branched chain alkyl group, and 
R ,v is a linear or branched chain alkyl group, and q is 2, 
3, 4 or 5; wherein R 12 is H or a linear chain alkyl group; 
and wherein n is 2, 3 or 4. 

5 

32. The compound of claim 30 having the structure: 



10 




wherein X is C=0, CH 2 , CR" 2 , NH, NR", NCHO, NCOR\ NOH, O 
or S, where R 8 isa methyl, ethyl or propyl group; wherein 
Q is OH, OR", SH, SR'", NHj, NHR' ' ' , NRj' " , NR' 'OH, 
20 NR"OR"', or a linear or branched chain alkyl group, or 
an arylalkyl group, or an alkenyl or alkynyl group, or an 
aryl group, where R" is H, a linear or branched chain 
alkyl group, trialkylsilylalkyl, cyanoalkyl, or an aryl 
group, and R'" is a linear or branched chain alkyl 
25 group, or an aryl group; wherein R is H, a linear or 
branched chain alkyl or acyl group, or an aryl group; 
wherein R° and R 1 are independently the same or different 
and are H, a linear or branched chain alkyl, an 
alkoxyalkyl, azidoalkyl, aminoalkoxyalkyl, azido- 
30 alkoxyalkyl, tr ihaloalkoxyalkyl , aminoalkyl, hydroxy- 
alkyl, or an aryl group, or (CH 2 ) t W, where W is NH 2 , NHR', 
MRj', NHOH, rRj'Z", NHCOR' , N,, N0 2 or CH^CH^W 1 , or a 
linear or branched chain alkyl group, or an arylalkyl 
group, or an alkenyl or alkynyl group, or an aryl group, 
35 where R' is a linear or branched chain alkyl group, or an 
aryl group, where W° is 0, S or NH, where W 1 is NH 2 , NHR', 
NRj' t NHOH, N*Rj'Z", NHCOR', N 3 or N0 2 , and where R' is a 
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linear or branched chain alkyl group, or an aryl group, 
where Z" is a pharmaceutical^ acceptable counter ion, and 
t is 1, 2, 3, 4, 5 or 6 and v is 2, 3, 4, 5 or 6; wherein 
R 2 , R 13 , and R u are independently the same or different 
5 and are H, or a linear or branched chain alkyl, 
hydroxyalkyl, alkoxyalkyl, amino alkyl or aryl group; 
wherein R 4 is a linear or branched chain alkyl, alkox- 
yalkyl, hydroxyalkyl, or a linear or branched chain 
alkenylalkyl group; wherein R 7 and R* are independently 

10 the same or different and are H, CN, CF 3 , OH, OR', OCOR', 
NH 2 , NHR', NR' 2 , NHCOR', CONHj, CONHR' , CONR/, COOH, 
COOR', CHO, COR', COSH, COSR', C0O(CH 2 ) q OH or COOCCH^OR' , 
or a benzyl group, a linear or branched chain alkyl or 
cycloalkyl group, or are a heteroaryl group comprising a 

15 pyridyl, indolyl, indolylalkyl, quinolinyl, isoquin- 
olinyl, pyrryl, furyl or thiophene group, or an aryl 
group having the structure: 



20 




R io 

wherein R 9 and R 10 are independently the same or different 
25 and are H, CI, Br, I, F, OH, N0 2 , N 3 , OR fv , 0C0R lv , OCOOR iv , 
. OCONHR iv , NHg, NHR iv , NR%, NHCOR w , NHCOOR iv or NHC0NHR iv , 
where R' is a linear or branched chain alkyl group, and 
R IV is a linear or branched chain alkyl group, and q is 2, 
3, 4 or 5; wherein R 12 is H or a linear chain alkyl group; 
30 and wherein n is 2, 3 or 4. 
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33. A compound having the structure: 

»6 



10 




15 



20 



wherein Q is OH, OR", SH, SR'", NH 2 , NHR'", NR^", 
NR"OH, NR' 'OR' ' ' , or a linear or branched chain alkyl 
group, or an arylalkyl group, or an alkenyl or alkynyl 
group, or an aryl group, where R" is H, a linear or 
branched chain alkyl group, trialkylsilylalkyl, 
cyanoalkyl, or an aryl group, and R'" is a linear or 
branched chain alkyl group, or an aryl group; wherein R 
is H, a linear or branched chain alkyl or acyl group, or 
an aryl group; wherein R° and R 1 are independently the 
same or different and are H, a linear or branched chain 
alkyl, an alkoxyalkyl, azidoalkyl, aminoalkoxyalkyl, 
azidoalkoxyalkyl, trihaloalkoxyalkyl, aminoalkyl, 
hydroxyalkyl, or an aryl group, or (CH^w, where W is NH 2 , 
NHR', NRj' , NHOH, N*R 3 'Z', NHCOR', N 3 , N0 2 or CH^CHj) V W 1 , 
or a linear or branched chain alkyl group, or V an 
arylalkyl group, or an alkenyl or alkynyl group, or an 
aryl group, where R' is a linear or branched chain alkyl 
group, or an aryl group, where w° is o, s or NH, where w 1 
30 is NH 2 , NHR', NRj' , NHOH, N^Rj'Z', NHCOR', N, or N0 2 , and 
where R' is a linear or branched chain alkyl group, or an 
aryl group, where Z' is a pharmaceutical ly acceptable 
counterion, and t is l, 2, 3, 4, 5 or 6 and v is 2, 3, 4, 
5 or 6; wherein R 5 and R 6 are independently the same or 
35 different and are H, OH, CI, Br, I, F, N0 2 , CN, N^, N 3 , 
CF 3 , a linear or branched chain alkyl, alkoxy, alkoxy- 
carbonyl, acyl, alkylsulf oxide, alkylsulf oxide , or mono- 
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or dialkylamino group, or together constitute a 
^ methylenedioxy group; wherein R 7 is an aryl or diary lalkyl 

group; wherein R 9 is H or a linear chain alkyl group; 
wherein j and k are independently the same or different 
5 and are 0, 1, 2 or 3; and wherein n is 2, 3 or 4. 

» 

34. The compound of claim 33 having the structure: 



10 



15 




wherein Q is OH, OR", SH, SR'", NH 2 , NHR' 9 9 , NRj' 9 9 , 
NR"OH, NR"OR"', or a linear or branched chain alkyl 

20 group, or an arylalkyl group, or an alkenyl or alkynyl 
group, or an aryl group, where R' ' is H, a linear or 
branched chain alkyl group, trialkylsily lalkyl, 
cyanoalkyl, or an aryl group, and R'" is a linear or 
branched chain alkyl group, or an aryl group; wherein R 

25 is H, a linear or branched chain alkyl or acyl group, or 
an aryl group; wherein R° and R 1 are independently the 
same or different and are H, a linear or branched chain 
alkyl, an alkoxyalkyl, azidoalkyl, aminoalkoxyalkyl, 
az idoalkoxy alkyl , tr ihaloa lkoxyalkyl , aminoalky 1 , 

30 hydroxyalkyl, or an aryl group, or (CH 2 ) t W, where W is NH 2 , 
NHR', NR^, NHOH, N*Rj'Z\ NHCOR' , N 3 , N0 2 or CH^CI^) y W\ 
or a linear or branched chain alkyl group, or an 
arylalkyl group, or an alkenyl or alkynyl group, or an 
aryl group, where R' is a linear or branched chain alkyl 

35 group, or an aryl group, where W° is O, S or NH, where W 1 
is NH 2 , NHR', NRg' , NHOH, iTRj'Z', NHCOR', N 3 or N0 2 , and 
where R' is a linear or branched chain alkyl group, or an 
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aryl group, where Z' is a pharmaceutical^ acceptable 
counterion, and t is 1, 2, 3, 4, 5 or 6 and v is 2, 3, 4, 
5 or 6; wherein R is H or a linear or branched chain 
alkyl or acyl group, or an aryl group; wherein R 7 is an 
5 aryl or diarylalkyl group; wherein R 9 is a H or linear 
chain alkyl group; wherein j and k are independently the 
same or different and are 0, 1, 2 or 3; and wherein n is 
2, 3 or 4. 

10 35. The compound of claim 33 having the structure: 



15 




20 wherein Q is OH, OR", SH, SR'", NH 2 , NHR' " , NR/", 
NR' 'OH, NR"OR"', or a linear or branched chain alkyl 
group, or an arylalkyl group, or an alkenyl or alkynyl 
group, or an aryl group, where R" is H, a linear or 
branched chain alkyl group, trialkylsilylalkyl, 

25 cyanoalkyl, or an aryl group, and R"' is a linear or 
branched chain alkyl group, or an aryl group; wherein R 
is H, a linear or branched chain alkyl or acyl group, or 
an aryl group; wherein R° and R 1 are independently the 
same or different and are H, a linear or branched chain 

30 alkyl, an alkoxyalkyl, azidoalkyl, aminoalkoxyalkyl, 
azidoalkoxyalkyl, trihaloalkoxyalkyl, aminoalkyl, 
hydroxyalkyl, or an aryl group, or (CH^W, where W is NH 2 , 
NHR', NRj', NHOH, N*Rj'Z', NHCOR' , N 3 , N0 2 or CHjW^CHj) V W* , 
or a linear or branched chain alkyl group, or an 

35 arylalkyl group, or an alkenyl or alkynyl group, or an 
aryl group, where R' is a linear or branched chain alkyl 
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group, or an aryl group, where W° is O, S or NH, where W 1 
is NH 2/ NHR' , NR/, NHOH, lTRj'Z", NHCOR' , N 3 or N0 2 , and 
where R' is a linear or branched chain alkyl group, or an 
aryl group, where Z" is a pharmaceutical ly acceptable 
5 counterion, and t is 1, 2, 3, 4, 5 or 6 and v is 2, 3, 4, 
5 or 6; wherein R is H or a linear or branched chain 
alkyl or acyl group, or an aryl group; wherein R is H or 
a linear or branched chain alkyl or acyl group, or an 
aryl group; wherein R 7 is an aryl or diarylalkyl group; 
10 wherein R 9 is H or a linear chain alkyl group; and wherein 
j and k are independently the same or different and are 
0, l, 2 or 3. 



36. A compound having the structure: 



15 



20 




R 



25 wherein Q is OH, OR", SH, SR'", NHj, NHR'", NR^", 
NR' 'OH, NR"0R"', or a linear or branched chain alkyl 
group, or an arylalkyl group, or an alkenyl or alkynyl 
group, or an aryl group, where R" is H, a linear or 
branched chain alkyl group, trialkylsilylalkyl, 

30 cyanoalkyl, or an aryl group, and R'" is a linear or 
branched chain alkyl group, or an aryl group; wherein R 
is H, a linear or branched chain alkyl or acyl group, or 
an aryl group; wherein R° and R 1 are independently the 
same or different and are H, a linear or branched chain 

35 alkyl, an alkoxyalkyl, azidoalkyl, aminoalkoxyalkyl, 
azidoalkoxyalkyl, trihaloalkoxyalkyl, aminoalkyl, 
hydroxyalkyl, or an aryl group, or (CH^W, where w is NH 2 , 
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NHR', NRj' , NHOH, lTRj'Z*, NHCOR' , N,, N0 2 or CH 2 W°(CH 2 ) y W\ 
or a linear or branched chain alkyl group, or an 
arylalkyl group, or an alkenyl or alkynyl group, or an 
aryl group, where R' is a linear or branched chain alkyl 
5 group, or an aryl group, where W° is O, S or NH, where W 1 
is NH 2 , NHR', NRj' , NHOH, N^'Z", NHCOR' , N, or N0 2 , and 
where R' is a linear or branched chain alkyl group, or an 
aryl group, where Z* is a pharmaceutical^ acceptable 
counterion, and t is l, 2, 3, 4, 5 or 6 and v is 2, 3, 4, 

10 5 or 6; wherein R 5 and R 6 are independently the same or 
different and are H, OH, CI, Br, I, F, N0 2 , CN, NI^, N 3 , 
CF 3 , a linear or branched chain alkyl, alkoxy, alkoxy- 
carbonyl, acyl, alky lsulf oxide, alky lsulf oxide, or mono- 
or dialkylamino group, or together constitute a 

15 methylenedioxy group; wherein R 7 is an aryl or diary lalkyl 
group; wherein R 9 is a linear chain alkyl group; and 
wherein j and k are independently the sane or different 
and are 0, l, 2 or 3. 



20 37. The compound of claim 36 having the structure: 



25 




B 

30 wherein Q is OH, OR'', SH, SR'", NHj, NHR'", NRj'", 
NR' 'OH, NR"0R"', or a linear or branched chain alkyl 
group, or an arylalkyl group, or an alkenyl or alkynyl 
group, or an aryl group, where R" is H, a linear or 
branched chain alkyl group, trialkylsilylalkyl, 

35 cyanoalkyl, or an aryl group, and R"' is a linear or 
branched chain alkyl group, or an aryl group; wherein R 
is H, a linear or branched chain alkyl or acyl group, or 
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an aryl group; wherein R° and R 1 are independently the 
same or different and are H, a linear or branched chain 
alkyl, an alkoxyalkyl, azidoalkyl, aminoalkoxyalkyl, 
azidoalkoxyalkyl, trihaloalkoxyalkyl, aminoalkyl, 
hydroxyalkyl, or an aryl group, or (CH 2 ) t W, where W is NH 2 , 
NHR', NRj' , NHOH, N^'Z", NHCOR' , N 3 , N0 2 or CH^CI^) V W\ 
or a linear or branched chain alkyl group, or an 
arylalkyl group, or an alkenyl or alkynyl group, or an 
aryl group, where R' is a linear or branched chain alkyl 
group, or an aryl group, where W° is 0, S or NH, where W 1 
is Ni^, NHR', NRj' , NHOH, N^'Z", NHCOR', N 3 or N0 2 , and 
where R' is a linear or branched chain alkyl group, or an 
aryl group, where Z' is a pharmaceutical^ acceptable 
counterion, and t is 1, 2, 3, 4, 5 or 6 and v is 2, 3, 4, 
5 or 6; wherein R 9 is a linear chain alkyl group; and 
wherein j and k are independently the sane or different 
and are 0, l, 2 or 3. 



20 



25 



30 



35 



38. A compound having the structure: 




/ / / 



wherein Q is OH, OR", SH, SR' " , NHj, NHR'", NRj' 
NR"OH, NR"OR"', or a linear or branched chain alkyl 
group, or an arylalkyl group, or an alkenyl or alkynyl 
group, or an aryl group, where R" is H, a linear or 
branched chain alkyl group, trialkylsilylalkyl, 
cyanoalkyl, or an aryl group, and R'" is a linear or 
branched chain alkyl group, or an aryl group; wherein R 
is H, a linear or branched chain alkyl or acyl group, or 
an aryl group; wherein R° and R 1 are independently the 
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>> same or different and are H, a linear or branched chain 

alkyl, an alkoxyalkyl, azidoalkyl, aminoalkoxyalkyl, 
azidoalkoxyalkyl, trihaloalkoxyalkyl, aminoalkyl, 
hydroxyalkyl, or an aryl group, or (CH 2 ) t W, where W is NI^, 
5 NHR', NRj', NHOH, K%'Z', NHCOR' , N 3 , N0 2 or CH 2 W° (CH 2 ) V W 1 , 
or a linear or branched chain alkyl group, or an 
arylalkyl group, or an alkenyl or alkynyl group, or an 
aryl group, where R' is a linear or branched chain alkyl 
group, or an aryl group, where w° is 0, S or NH, where W 1 
10 is NH 2 , NHR', NRj' , NHOH, N^'Z', NHCOR', N, or N0 2 , and 
where R' is a linear or branched chain alkyl group, or an 
aryl group, where Z" is a pharmaceutical^ acceptable 
counterion, and t is l, 2, 3, 4, 5 or 6 and v is 2, 3, 4, 
5 or 6; wherein X is H, OH, CI, Br, I, F, N0 2 , CM, NHg, or 
15 CF 3 , or a linear or branched chain alkyl, alkoxy, 
alkoxycarbonyl, acyl, alky lsulf oxide, alkylsulf oxide, or 
mono- or dialkylamino group; wherein R is H or a linear 
or branched chain alkyl or acyl group, or an aryl group; 
wherein R° and R 1 are independently the same or different 
20 and are H, or a linear or branched chain alkyl, 
alkoxyalkyl, azidoalkyl, aminoalkoxyalkyl, azidoalkoxy- 
alkyl, trihaloalkoxyalkyl, aminoalkyl, or hydroxylalkyl 
group, or an aryl group; wherein R 5 and R* are independ- 
ently the same or different and are H, OH, CI, Br, I, F, 
25 N0 2 , N 3 , CN, NHj, or CF 3 , or a linear or branched chain 
alkyl, alkoxy, alkoxycarbonyl, acyl, a Iky lsulf oxide, 
alky lsulf oxide, or mono- or dialkylamino group, or 
together constitute a methylenedioxy group; wherein R 9 is 
H or a linear chain alkyl group; and wherein n is 2, 3 or 
30 4. 
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39. The compound of claim 38 having the structure: 




10 



wherein Q is OH, OR'', SH, SR'", NHg, NHR # ' 9 , NRg' 9 9 , 
NR"OH, NR"OR"', or a linear or branched chain alkyl 
group, or an arylalkyl group, or an alkenyl or alkynyl 
15 group, or an aryl group, where R" is H, a linear or 
branched chain alkyl group, trialkylsilylalkyl, 
cyanoalkyl, or an aryl group, and R' 9 9 is a linear or 
branched chain alkyl group, or an aryl group; wherein R 
is H, a linear or branched chain alkyl or acyl group, or 
an aryl group; wherein R° and R 1 are independently the 
same or different and are H, a linear or branched chain 
alkyl, an alkoxyalkyl, azidoalkyl, aminoalkoxyalkyl , 
azidoalkoxyalkyl , trihaloalkoxyalkyl , aminoalkyl , 
hydroxyalkyl, or an aryl group, or (CH 2 ) t W, where W is NH 2 , 
NHR', NR/, NHOH, jTRj' 2 "' NHCOR' , N 3 , N0 2 or CH 2 W° ( CH 2 ) y W 1 , 
or a linear or branched chain alkyl group, or an 
arylalkyl group, or an alkenyl or alkynyl group, or an 
aryl group, where R' is a linear or branched chain alkyl 
group, or an aryl group, where W° is O, S or NH, where W 1 
is NH 2 , NHR', NRg' , NHOH, N*Rj'Z\ NHCOR' , N 3 or N0 2 , and 
where R' is a linear or branched chain alkyl group, or an 
aryl group, where Z* is a pharmaceutical ly acceptable 
counterion, and t is 1, 2, 3, 4, 5 or 6 and v is 2, 3, 4, 
5 or 6; wherein X is H, OH, CI, Br, I, F, N0 2 , CN, NH 2 , or 
35 CF 3 , or a linear or branched chain alkyl, alkoxy, 
alkoxycarbonyl, acyl, alkylsulf oxide, alkylsulf oxide, or 
mono- or dialkylamino group; wherein R is H or a linear 
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or branched chain alkyl or acyl group, or an aryl group; 
wherein R° and R 1 are independently the same or different 
and are H, or a linear or branched chain alkyl, 
alkoxyalky 1 , azidoalkyl , aminoalkoxyalkyl , azidoalkoxy- 
alkyl, trihaloalkoxyalkyl, aminoalkyl, or hydroxylalkyl 
group, or an aryl group; wherein R* is H or a linear chain 
alkyl group; and wherein n is 2, 3 or 4. 



40. The compound of claim 38 having the structure: 



10 



15 




wherein Q is OH, OR", SH, SR'", NHg, NHR'", NRj'", 

20 NR' 'OH, NR"OR"', or a linear or branched chain alkyl 
group, or an arylalkyl group, or an alkenyl or alkynyl 
group, or an aryl group, where R" is H, a linear or 
branched chain alkyl group, trialkylsilylalkyl , 
cyanoalkyl, or an aryl group, and R' ' 9 is a linear or 

25 branched chain alkyl group, or an aryl group; wherein R 
is H, a linear or branched chain alkyl or acyl group, or 
an aryl group; wherein X is H, OH, CI, Br, I, F, N0 2 , CN, 
NH 2 , or CF 3 , or a linear or branched chain alkyl, alkoxy, 
alkoxycarbonyl, acyl, alky lsulf oxide, alky lsulf oxide, or 

30 mono- or dialkylamino group; wherein R is H or a linear 
or branched chain alkyl or acyl group, or an aryl group; 
wherein R° and R 1 are independently the same or different 
and are H, a linear or branched chain alkyl, an 
alkoxyalky 1 , azidoalkyl , aminoalkoxyalkyl , azido- 

35 alkoxyalkyl, trihaloalkoxyalkyl, aminoalkyl, hydroxy- 
alkyl, or an aryl group, or (CH 2 ) t W, where W is NH 2 , NHR' , 
NRj' , NHOH, N^Rj'Z", NHCOR 9 , N 3 , N0 2 or CH 2 W°(CH 2 ) y W 1 , or a 
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linear or branched chain alkyl group, or an arylalkyl 
group, or an alkenyl or alkynyl group, or an aryl group, 
where R' is a linear or branched chain alkyl group, or an 
aryl group, where W° is O, S or NH, where W 1 is NH 2 , NHR', 
5 Niy, NHOH, N^'Z", NHCOR' , N 3 or N0 2 , and where R' is a 
linear or branched chain alkyl group, or an aryl group, 
where Z" is a pharmaceutical^ acceptable counter ion, and 
t is 1, 2, 3, 4, 5 or 6 and v is 2, 3, 4, 5 or 6; wherein 
R 9 is H or a linear chain alkyl group; and wherein n is 2, 
10 3 or 4. 

41, A compound having the structure; 




wherein Q is OH, OR", SH, SR'", NHj, NHR"', NR^", 
NR' 'OH, NR"OR"', or a linear or branched chain alkyl 

25 group, or an arylalkyl group, or an alkenyl or alkynyl 
group, or an aryl group, where R" is H, a linear or 
branched chain alkyl group, trialkylsilylalkyl, 
cyanoalkyl, or an aryl group, and R'" is a linear or 
branched chain alkyl group, or an aryl group; wherein X 

30 and Y are independently the same or different and are H, 
OH, CI, Br, I, F, N0 2 , CN, NH 2 , or CF 3 , or a linear or 
branched chain alkyl, alkoxy, alkoxycarbonyl, acyl, alkyl- 
sulf oxide, alkylsulf oxide, or mono- or dialkylamino 
group; wherein R is H or a linear or branched chain alkyl 

35 or acyl group, or an aryl group; wherein R° and R 1 are 
independently the same or different and are H, a linear 
or branched chain alkyl, an alkoxyalkyl, azidoalkyl, 



WO 94/22829 



PCT/US94/03852 



-606- 

aminoalkoxyalkyl , azidoalkoxyalkyl , trihaloalkoxyalkyl , 
aminoalkyl, hydroxyalkyl, or an aryl group, or (CH 2 ) t W, 
where W is NH 2 , NHR' , NR^, NHOH, N*Rj'Z\ NHCOR' , N 3 , N0 2 
or CH 2 W° (CH 2 ) V W 1 , or a linear or branched chain alkyl 
5 group , or an arylalkyl group, or an alkenyl or alkynyl 
group, or an aryl group, where R' is a linear or branched 
chain alkyl group, or an aryl group, where W° is 0, S or 
NH, where W 1 is NH 2 , NHR', NR^, NHOH, jTRj'Z*, NHCOR', N 3 
or N0 2 , and where R' is a linear or branched chain alkyl 

10 group, or an aryl group, where Z" is a pharmaceutical ly 
acceptable counter ion, and t is 1, 2, 3, 4, 5 or 6 and v 
is 2, 3, 4, 5 or 6; wherein R 5 and R 6 are independently 
the same or different and are H, OH, CI, Br, I, F, N0 2 , 
N 3 , CN, NHj, or CF 3 , or a linear or branched chain alkyl , 

15 alkoxy, alkoxycarbonyl, acyl, alkylsulf oxide, alkyl- 
sulf oxide, or mono- or dialkylamino group, or together 
constitute a methylenedioxy group; wherein R 9 is H or a 
linear chain alkyl group; and wherein n is 2, 3 or 4. 



20 42. The compound of claim 41 having the structure: 



25 




30 wherein Q is OH, OR", SH, SR'", NH 2 , NHR'", NR/", 
NR"OH, NR^OR"', or a linear or branched chain alkyl 
group, or an arylalkyl group, or an alkenyl or alkynyl 
group, or an aryl group, where R" is H, a linear or 
branched chain alkyl group, trialkylsilylalkyl, 

35 cyanoalkyl, or an aryl group, and R f " is a linear or 
branched chain alkyl group, or an aryl group; wherein X 
and Y are independently the same or different and are H, 
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OH, CI, Br, I, F, N0 2 , CN, NI^, or CF 3 , or a linear or 
branched chain alkyl, alkoxy, alkoxycarbonyl, acyl, alkyl- 
sulfoxide, alky lsulf oxide, or mono- or dialkylamino 
group; wherein R is H or a linear or branched chain alkyl 
5 or acyl group, or an aryl group; wherein R° and R 1 are 
independently the same or different and are H, a linear 
or branched chain alkyl, an alkoxyalkyl, azidoalkyl, 
aminoalkoxyalkyl, azidoalkoxyalkyl, trihaloalkoxyalkyl, 
aminoalkyl, hydroxyalkyl , or an aryl group, or (CH^W, 
10 where W is NH 2 , NHR' , NRj' , NHOH, N^'Z", NHCOR' , N 3 , N0 2 
or CHjW^CHj^W 1 , or a linear or branched chain alkyl 
group, or an arylalkyl group, or an alkenyl or alkynyl 
group, or an aryl group, where R' is a linear or branched 
chain alkyl group, or an aryl group, where W° is 0, S or 
15 NH, where W 1 is NH 2 , NHR', NRj' , NHOH, tfTyZ', NHCOR' , N, 
or N0 2 , and where R' is a linear or branched chain alkyl 
group, or an aryl group, where Z* is a pharmaceutically 
acceptable counter ion, and t is 1, 2, 3, 4, 5 or 6 and v 
is 2, 3, 4, 5 or 6; wherein X and Y are independently the 
20 same or different and are H, OH, CI, Br, I, F, N0 2 , CN, 
NH 2 , or CF 3 , or a linear or branched chain alkyl, alkoxy, 
alkoxycarbonyl, acyl, alky lsulf oxide, alky lsulf oxide, or 
mono- or dialkylamino group; wherein R 9 is H or a linear 
chain alkyl group; and wherein n is 2, 3 or 4. 

25 

43. The compound of claim 41 having the structure: 



30 




wherein Q is OH, OR", SH, SR'", NHj, NHR"', NRj' ' ' , 
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NR' 'OH, NR"OR"', or a linear or branched chain alkyl 
group, or an arylalkyl group, or an alkenyl or alkynyl 
group, or an aryl group, where R" is H, a linear or 
branched chain alkyl group, trialkylsilylalkyl, 
5 cyanoalkyl, or an aryl group, and R"' is a linear or 
branched chain alkyl group, or an aryl group; wherein X 
and Y are independently the same or different and are H, 
OH, CI, Br, I, F, N0 2 , CN, NH 2 , or CF 3 , or a linear or 
branched chain alkyl, alkoxy, alkoxycarbonyl, acyl, alkyl- 

10 sulfoxide, alkylsulf oxide, or mono- or dialkylamino 
group; wherein R is H or a linear or branched chain alkyl 
or acyl group, or an aryl group; wherein R° and R 1 are 
independently the same or different and are H, a linear 
or branched chain alkyl, an alkoxyalkyl, azidoalkyl, 

15 aminoalkoxyalkyl , azidoalkoxyalkyl , trihaloalkoxyalkyl , 
aminoalkyl, hydroxyalkyl, or an aryl group, or (CH 2 ) t W, 
where W is NI^, NHR', NR^,', NHOH, N^'Z', NHCOR' , N 3 , N0 2 
or CH 2 W°(CH 2 ) V W 1 , or a linear or branched chain alkyl 
group, or an arylalkyl group, or an alkenyl or alkynyl 

20 group, or an aryl group, where R' is a linear or branched 
chain alkyl group, or an aryl group, where W° is O, S or 
NH, where W 1 is NH 2 , NHR', NRj', NHOH, JTRj'Z', NHCOR' , N 3 
or N0 2 , and where R' is a linear or branched chain alkyl 
group, or an aryl group, where Z~ is a pharmaceutically 

25 acceptable counter ion, and t is 1, 2, 3, 4, 5 or 6 and v 
is 2, 3, 4, 5 or 6; wherein R 9 is H or a linear chain 
alkyl group; and wherein n is 2, 3 or 4. 

44. A compound having the structure: 



30 



35 
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wherein Q is OH, OR", SH, SR" ' , NHj, NHR'", NRj'", 
NR' 'OH, NR"OR"', or a linear or branched chain alkyl 
group, or an arylalkyl group, or an alkenyl or alkynyl 
5 group, or an aryl group, where R' ' is H, a linear or 
branched chain alkyl group, trialkylsilylalkyl, 
cyanoalkyl, or an aryl group, and R" ' is a linear or 
branched chain alkyl group, or an aryl group; wherein R° 
and R 1 are independently the sane or different and are H, 
10 a linear or branched chain alkyl, an alkoxyalkyl, azido- 
alkyl, aninoalkoxyalkyl, az idoalkoxyalky 1 , 
trihaloalkoxyalkyl, aninoalkyl, hydroxyalkyl, or an aryl 
group, or (CH 2 ),W, where W is NH 2 , NHR', NRj' , NHOH, N*Rj'Z" 
, NHCOR' , N 3> N0 2 or CH 2 W°(CH 2 ) V W 1 , or a linear or branched 
15 chain alkyl group, or an arylalkyl group, or an alkenyl 
or alkynyl group, or an aryl group, where R' is a linear 
or branched chain alkyl group, or an aryl group, where W° 
is O, S or NH, where W 1 is NH 2 , NHR' , NRj' , NHOH, JTRj'Z*, 
NHCOR', N 3 or N0 2 , and where R' is a linear or branched 
20 chain alkyl group, or an aryl group, where Z' is a 
pharnaceutically acceptable counterion, and t is l, 2, 3, 
4, 5 or 6 and v is 2, 3, 4, 5 or 6; wherein R is H or a 
linear or branched chain alkyl or acyl group, or an aryl 
group; wherein R 2 , R* and R 10 are independently the sane or 
25 different and are H or a linear or branched chain alkyl 
group; wherein R* is a H or linear or branched chain 
alkyl, alkyloxynethyl, or alkoxyethyl group, or a 
hydroxymethyl or hydroxyethyl group, or a linear or 
branched chain alkenylalkyl group; wherein R 7 and R 8 are 
30 independently the sane or different and are H, CN, CF,, 
OH, OR', OCOR', NH 2 , NHR', NR' 2 , NHCOR', CONH^ CONHR' , 
COmy, COOH, COOR', CHO, COR', COSH, COSR', C00(CH 2 ) q 0H 
or COO(CH 2 ) q OR' , or a benzyl group, a linear or branched 
chain alkyl or cycloalkyl group, or are a heteroaryl 
35 group conprising a pyridyl, indolyl, indolylalkyl, 
guinolinyl, isoquinolinyl, pyrryl, furyl or thiophene 
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group, or an aryl group having the structure: 

R 10 

wherein R 9 and R 10 are independently the sane or different 
and are H, CI, Br, I, F, OH, N0 2 , N 3 , OR iv , OCOR iv , OCOOR w , 

10 OCONHR 1v , NH 2 , NHR iv , NR fv 2 , NHCOR 1v , NHCOOR iv or NHCONHR iv , 
where R' is a linear or branched chain alkyl group, and 
R 1V is a linear or branched chain alkyl group, and q is 2, 
3, 4 or 5; wherein R 12 and R 13 are independently the same 
or different and are H or a linear chain alkyl group; and 

15 wherein n is 2, 3 or 4. 



45. A compound having the structure: 




wherein Q is OH, OR", SH, SR'", NH 2 , NHR' 9 9 , NR^", 
NR"OH, NR"OR"', or a linear or branched chain alkyl 

30 group, or an arylalkyl group, or an alkenyl or alkynyl 
group, or an aryl group, where R" is H, a linear or 
branched chain alkyl group, trialkylsilylalkyl, 
cyanoalkyl, or an aryl group, and R 9 9 9 is a linear or 
branched chain alkyl group, or an aryl group; wherein R 

35 is H or a linear or branched chain alkyl or acyl group, 
or an aryl group; wherein R° and R 1 are independently the 
same or different and are H, a linear or branched chain 
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alkyl, an alkoxyalkyl, azidoalkyl, aminoalkoxyalkyl, 
azidoalkoxyalkyl, trihaloalkoxyalkyl, aminoalkyl, 
hydroxyalkyl, or an aryl group, or (CH 2 ) t W, where W is NH 2 , 
NHR', NRg' , NHOH, N^'Z*, NHCOR' , N 3 , N0 2 or CH 2 W° (CH 2 ) V W' , 
5 or a linear or branched chain alkyl group, or an 
arylalkyl group, or an alkenyl or alkynyl group, or an 
aryl group, where R' is a linear or branched chain alkyl 
group, or an aryl group, where W° is o, S or NH, where W 1 
is NHg, NHR', NRj', NHOH, iTRj'Z', NHCOR', N, or N0 2 , and 

10 where R' is a linear or branched chain alkyl group, or an 
aryl group, where Z" is a pharmaceutical^ acceptable 
counterion, and t is 1, 2, 3, 4, 5 or 6 and v is 2, 3, 4, 
5 or 6; wherein R 7 is an aryl or diary lalkyl group; 
wherein R 11 is H or a linear chain alkyl group; wherein R 12 

15 and R 13 are independently the same or different and are H 
or a linear chain alkyl group; wherein j and k are 
independently the same or different and are 0, l, 2, 3 or 
4 ; and wherein n is 2 , 3 or 4 . 

20 46. A compound having the structure: 



25 




30 

wherein Q is OH, OR", SH, SR'", NH 2 , NHR'", NR^", 
NR"OH, NR"OR"', or a linear or branched chain alkyl 
group, or an arylalkyl group, or an alkenyl or alkynyl 
group, or an aryl group, where R" is H, a linear or 
35 branched chain alkyl group, trialkylsilylalkyl, 
cyanoalkyl, or an aryl group, and R'" is a linear or 
branched chain alkyl group, or an aryl group; wherein R 
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is H or a linear or branched chain alkyl or acyl group, 
or an aryl group; wherein R° and R 1 are independently the 
same or different and are H, a linear or branched chain 
alkyl, an alkoxyalkyl, azidoalkyl, aminoalkoxyalkyl, 
5 azidoalkoxyalkyl, trihaloalkoxyalkyl, aminoalkyl, 
hydroxyalkyl, or an aryl group, or (CH 2 ) t W, where W is NH 2 , 
NHR', NRj' , NHOH, iTRj'Z*, NHCOR' , N 3 , N0 2 or CH 2 W°(CH 2 ) y W 1 , 
or a linear or branched chain alkyl group, or an 
arylalkyl group, or an alkenyl or alkynyl group, or an 

10 aryl group, where R' is a linear or branched chain alkyl 
group, or an aryl group, where W° is 0, S or NH, where W 1 
is NH 2 , NHR', NRg', NHOH, ittyZ", NHCOR', N 3 or N0 2 , and 
where R' is a linear or branched chain alkyl group, or an 
aryl group, where Z~ is a pharmaceutical^ acceptable 

15 counterion, and t is 1, 2, 3, 4, 5 or 6 and v is 2, 3, 4, 
5 or 6; wherein R 2 , R 9 and R 10 are independently the same 
or different and are H or a linear or branched chain 
alkyl group; wherein R 4 is H or a linear or branched chain 
alkyl, alkyloxymethyl, or alkoxyethyl group, or a 

20 hydroxymethyl or hydroxyethyl group, or a linear or 
branched chain alkenylalkyl group; wherein R 7 and R 8 are 
independently the same or different and are H, CN, CF 3 , 
OH, OR', OCOR', NHg, NHR', NR' 2 , NHCOR', C0NH 2 , CONHR' , 
CONRj' , COOH, COOR', CHO, COR', COSH, COSR' , COOfCH^OH 

25 or COO(CH 2 ) q OR', or a benzyl group, a linear or branched 
chain alkyl or cycloalkyl group, or are a heteroaryl 
group comprising a pyridyl, indolyl, indolylalkyl, 
quinolinyl, isoquinolinyl, pyrryl, furyl or thiophene 
group, or an aryl group having the structure: 

30 

E 10 

wherein R 9 and R 10 are independently the sane or different 
and are H, CI, Br, I, F, OH, N0 2 , N 3 , 0R iv , OCOR iv , OCOOR iv , 
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OCONHR 1v , NH 2 , NHR W , NR iv 2 , NHCOR", NHCOOR fv or NHCONHR iv , 
where R' is a linear or branched chain alkyl group, and 
R' v is a linear or branched chain alkyl group, and q is 2, 
3, 4 or 5; wherein R 12 and R 13 are independently the same 
5 or different and are H or a linear chain alkyl group; and 
wherein n is 0, 1, 2, 3 or 4, 

47. A compound having the structure: 



10 



15 




wherein Q is OH, OR' ' , SH, SR'", NH 2 , NHR' 9 9 , NR^", 

20 NR"OH, NR"OR"', or a linear or branched chain alkyl 
group, or an arylalkyl group, or an alkenyl or alkynyl 
group, or an aryl group, where R" is H, a linear or 
branched chain, alkyl group, trialkylsilylalkyl, 
cyanoalkyl, or an aryl group, and R' ' 9 is a linear or 

25 branched chain alkyl group, or an aryl group; wherein R 
is H or a linear or branched chain alkyl or acyl group, 
or an aryl group; wherein R 1 is H, a linear or branched 
chain alkyl, an alkoxyalkyl, azidoalkyl, 
aminoalkoxy alkyl , azidoalkoxyalkyl , trihaloalkoxyalkyl , 

30 aminoalkyl,, hydroxyalkyl, or an aryl group, or (CH 2 ) t W, 
where W is NH 2 , NHR', NR^, NHOH, iTRj'Z", NHCOR' , N 3 , N0 2 
or CH 2 W°(CH 2 ) yW 1 , or a linear or branched chain alkyl 
group, or an arylalkyl group, or an alkenyl or alkynyl 
group, or an aryl group, where R' is a linear or branched 

35 chain alkyl group, or an aryl group, where W° is O, S or 
NH, where W 1 is NI^, NHR', NRj' , NHOH, iTRj'Z", NHCOR' , N 3 
or N0 2 , and where R' is a linear or branched chain alkyl 
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group , or an aryl group, where Z" is a pharmaceutical^ 
acceptable counterion, and t is 1, 2, 3, 4, 5 or 6 and v 
is 2, 3, 4, 5 or 6; wherein R 2 , R 9 and R 10 are independ- 
ently the same or different and are a linear or branched 
5 chain alkyl group; wherein R 4 is a linear or branched 
chain alkyl, alkyloxymethyl, or alkoxyethyl group, or a 
hydroxymethyl or hydroxyethyl group, or a linear or 
branched chain alkenylalkyl group; wherein R 7 and R 8 are 
independently the same or different and are H, CN, CF 3 , 

10 OH, OR', 0C0R', NH 2 , NHR' , NR' 2 , NHCOR' , CONHj, CONHR', 
CONRg', COOH, COOR', CHO, COR', COSH, COSR' , COOfCH^OH 
or COO(CH 2 ) q OR', or a benzyl group, a linear or branched 
chain alkyl or cycloalkyl group, or are a heteroaryl 
group comprising a pyridyl, indolyl, indolylalkyl, 

15 quinolinyl, isoquinolinyl, pyrryl, furyl or thiophene 
group, or an aryl group having the structure: 



wherein R 9 and R 10 are independently the same or different 
and are H, CI, Br, I, F, OH, N0 2 , N 3 , OR 1y , OCOR ,v , OCOOR w , 

25 OCONHR iv , NH 2 , NHR iv , NR jv 2 , NHCOR 1 v , NHCOOR lv or NHC0NHR 1V , 
where R' is a linear or branched chain alkyl group, and 
R iv is a linear or branched chain alkyl group, and q is 2, 
3, 4 or 5; wherein R 12 and R 13 are independently the same 
or different and are H or a linear chain alkyl group; 

30 wherein j is 1, 2, 3 or 4; and wherein n is 2, 3 or 4, 



20 




R 



10 
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wherein Q is OH, OR", SH, SR'", NH 2 , NHR' ' ' , NRj'", 
NR"OH, NR' 'OR' " , or a linear or branched chain alkyl 
group, or an arylalkyl group, or an alkenyl or alkynyl 
15 group, or an aryl group, where R" is H, a linear or 
branched chain alkyl group, trialkylsilylalkyl, 
cyanoalkyl, or an aryl group, and R'" is a linear or 
branched chain alkyl group, or an aryl group; wherein Y 
is ~(CH 2 ) n -, where n is 1, 2, 3, 4 or 5; - (CH 2 ) h -0-(CH 2 ) k -, 
20 where h and k are independently the same or different and 
are 2, 3 or 4; -(CH 2 ) h -CH=CH-(CH 2 ) k -; or -(CIL^-O-C- (CH 2 ) k -, 
where h and k are independently the same or different and 
are 1, 2, 3 or 4; wherein A is CHj, CR^, NH, NR\ NCHO, 
NCOR", NOH, 0 or S, where R' is a methyl, ethyl or propyl 
25 group; wherein Z is O, NH, NCHO, NCOR\ NRV, NOR\ or CH 2 , 
where R* is a methyl, ethyl or propyl group; wherein R is 
H or a linear or branched chain alkyl or acyl group, or 
an aryl group; wherein R° is H, a linear or branched chain 
alkyl, an alkoxyalkyl, azidoalkyl, aminoalkoxyalkyl, 
30 azidoalkoxyalkyl, tr ihaloalkoxyalkyl , aminoalkyl, 
hydroxyalkyl, or an aryl group, or (CH^W, where W is NH 2 , 
NHR', NRj' , NHOH, N^'Z", NHCOR' , N 3 , N0 2 or CHjW^CR,),,* 1 , 
or a linear or branched chain alkyl group, or an 
arylalkyl group, or an alkenyl or alkynyl group, or an 
35 aryl group, where R' is a linear or branched chain alkyl 
group, or an aryl group, where w° is o, s or NH, where W 1 
is NH 2 , NHR', NRj' , NHOH, N^Rj'Z", NHCOR' , N 3 or N0 2 , and 
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where R r is a linear or branched chain alkyl group, or an 
aryl group, where Z* is a pharmaceutical^ acceptable 
counterion, and tisl, 2, 3, 4, 5 or 6 and v is 2, 3, 4, 
5 or 6; wherein R 7 and R 8 are independently the same or 
5 different and are H, CN, CF 3 , OH, OR', OCOR' , NH 2 , NHR' , 
NR' 2 , NHCOR', CONH 2 , CONHR' , CONRg' , COOH, COOR' , CHO, 
COR', COSH , COSR', COOfCH^OH or COO (CH 2 ) q OR' , or a benzyl 
group, a linear or branched chain alkyl or cycloalkyl 
group, or are a heteroaryl group comprising a pyridyl, 
10 indolyl, indolylalkyl, quinolinyl, isoquinolinyl, pyrryl, 
furyl or thiophene group, or an aryl group having the 
structure : 



15 




R 10 

wherein R 9 and R 10 are independently the same or different 
20 and are H, CI, Br, I, F, OH, N0 2 , N 3 , OR iv , OCOR iv , OCOOR iv , 
OCONHR iv , NHj, NHR iv , NR iv 2 , NHCOR 1 v , NHCOOR iv or NHC0NHR iv , 
where R' is a linear or branched chain alkyl group, and 
R iv is a linear or branched chain alkyl group, and q is 2, 
3, 4 or 5; wherein R 12 and R 13 are independently the same 
25 or different and are H or a linear chain alkyl group; 
wherein j is 1, 2, 3 or 4; wherein n is 2, 3 or 4; and 
wherein p is 0, 1, 2 or 3. 
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49. A compound having the structure: 



5 



10 




wherein Y is -(CH,),,-, where n is l, 2, 3, 4 or 5; -(CH 2 ) h - 
0-(CH 2 ) k -, where h and k are independently the same or 
different and are 2, 3 or 4; - (Cl^) h -CH=CH- (CI^) k - ; or - 
t CH 2)h" CsC "( CH 2 ) k -' where h and k are independently the 

15 same or different and are l, 2, 3 or 4; wherein Z is O, 
NH, NCHO, ncor, NR, NOR or CHj, where R is a methyl, ethyl 
or propyl group; wherein R 1 is H, CI, Br, I, F, N0 2 , CN, 
OH, OR 2 , OCOR 2 , NHj, NR 2 , NHCORj, or CF 3 , where R 2 is a 
linear or branched chain alkyl group, or an aryl group; 

20 wherein R* is H, or a linear or branched chain alkyl 
group, or an aryl group; wherein R 7 and R 8 are independ- 
ently the same or different and are H, CN, CF 3 , OH, OR', 
OCOR', NHj, NHR', NR' 2 , NHCOR', CONH^, CONHR' , CONI^', 
COOH, COOR', CHO, COR', COSH, COSR' , COOCCH^OH or 

25 COOCCH^OR', or a benzyl group, a linear or branched 
chain alkyl or cycloalkyl group, or are a heteroaryl 
group comprising a pyridyl, indolyl, indolylalkyl, 
quinolinyl, isoguinolinyl, pyrryl, furyl or thiophene 
group, or an aryl group having the structure: 

30 



35 




wherein R 9 and R 10 are independently the same or different 
and are H, CI, Br, I, F, OH, N0 2 , N 3 , OR ,v , OCOR ,v , OCOOR lv , 
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OCONHR ,V , NHj, NHR ,V , NR 1v 2 , NHCOR iv , NHCOOR ,v or NHCONHR <v , 
where R' is a linear or branched chain alkyl group, and 
R ,v is a linear or branched chain alkyl group, and q is 2, 
3, 4 or 5; wherein R 12 and R 13 are independently the same 
5 or different and are H or a linear chain alkyl group; and 
wherein p is 0, 1, 2 or 3. 

50. A compound having the structure: 



10 



15 




wherein A is CHj, CR^ NH, NR, NCHO, NCOR, NOH, O or S, 
where R is a methyl, ethyl or propyl group; wherein Y is 
20 "(C^rT' where n is l, 2, 3, 4 or 5; -(CH^-O- (CHj),-, 
where h and k are independently the same or different and 
are 2, 3 or 4; -(CH 2 ) h -CH=CH-(CH 2 ) k - ; or -(CH^-OC-fCH^-, 
where h and k are independently the same or different and 
are 1, 2, 3 or 4; wherein Z is 0, NH, NCHO, NCOR', NR', 
25 NOR' or CHj, where R' is a methyl, ethyl or propyl group; 
wherein X is NH, NR" , o or S, where R" is H or a linear 
or branched chain alkyl or acyl group, or an aryl group; 
wherein R* is H, or a linear or branched chain alkyl 
group, or an aryl group; wherein R 7 and R 8 are independ- 
30 ently the same or different and are H, CN, CF 3 , OH, OR', 
OCOR', NHj, NHR', NR' 2 , NHCOR', CONHj, CONHR' , CONR,', 
COOH, COOR', CHO, COR', COSH, C0SR' , COOfCHj) OH or 
COO(CH2) q OR', or a benzyl group, a linear or branched 
chain alkyl or cycloalkyl group, or are a heteroaryl 
35 group comprising a pyridyl, indolyl, indolylalkyl , 
guinolinyl, isoquinolinyl, pyrryl, furyl or thiophene 
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group, or an aryl group having the structure: 



5 




wherein R 9 and R 10 are independently the same or different 
and are H, CI, Br, I, F, OH, N0 2 , N 3 , OR iv , 0C0R iv , 0C0OR lv , 

10 OCONHR iv , NH 2 , NHR iy , NR iv 2 , NHCOR ,v , NHCOOR iv or NHCONHR iv , 
where R' is a linear or branched chain alkyl group, and 
R iv is a linear or branched chain alkyl group, and q is 2, 
3, 4 or 5; wherein R 12 and R 13 are independently the same 
or different and are H or a linear chain alkyl group; and 

15 wherein p is 0, 1, 2 or 3. 

51. A compound having the structure: 



20 



25 




wherein Y is -(CH 2 ) n -, where n is 1, 2, 3, 4 or 5; -(CHj) h - 
0-(CaLj) k -, where h and k are independently the same or 
different and are 2, 3 or 4; - (OL,) h -CH=CH- (CH,) k -; or - 

30 (CH 2 ) h -C«C-(CH 2 ) k -, where h and k are independently the 
same or different and are 1, 2, 3 or 4; wherein Z is O, 
NH, NCHO, NCOR, NR, NOR or CHj, where R is a methyl, ethyl 
or propyl group; wherein X is NH, NR' , O, or S, where R' 
is H or a linear or branched chain alkyl or acyl group, 

35 or an aryl group; wherein R 7 and R 8 are independently the 
same or different and are H, CN, CF 3 , OH, OR', OCOR', NHj, 
NHR' , NR' 2 , NHCOR', CON^, CONHR' , CONRj' , COOH, COOR' , 
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CHO, COR', COSH, COSR', COO(CH 2 ) q OH or COO(CH 2 ) q OR' , or a 
benzyl group, a linear or branched chain alkyl or 
cycloalkyl group, or are a heteroaryl group comprising a 
pyridyl, indolyl, indolylalkyl, quinolinyl, isoquin- 
5 olinyl, pyrryl, furyl or thiophene group, or an aryl 
group having the structure: 



10 



20 



25 



30 




wherein R 9 and R 10 are independently the same or different 
and are H, CI, Br, I, F, OH, N0 2 , N 3 , 0R iv , 0C0R fv , OCOOR ,v , 
15 OCONHR'\ NH 2 , NHR iv , NR%, NHCOR\ NHCOOR" or NHCONHR iv , 
where R' is a linear or branched chain alkyl group, and 
R ,v is a linear or branched chain alkyl group, and q is 2, 
3, 4 or 5; wherein R 12 and R 13 are independently the same 
or different and are H or a linear chain alkyl group; 
wherein m and n are independently the same or different 
and are 0 or 1; and wherein p is 0, 1, 2 or 3. 

52. A compound having the structure: 




wherein Q is OH, OR", SH, SR"', w^, NHR' ' ' , HRj' 
35 NR' 'OH, NR"OR'", or a linear or branched chain alkyl 
group, or an arylalkyl group, or an alkenyl or alkynyl 
group, or an aryl group, where R" is H, a linear or 
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branched chain alkyl group, trialkylsilylalkyl, 
cyanoalkyl, or an aryl group, and R'" is a linear or 
branched chain alkyl group, or an aryl group; wherein R 
is H or a linear or branched chain alkyl or acyl group, 
5 or an aryl group; wherein R° and R 1 are independently the 
same or different and are H, a linear or branched chain 
alkyl, an alkoxyalkyl, azidoalkyl, aminoalkoxyalkyl , 
azidoalkoxyalkyl, trihaloalkoxyalkyl , aminoalkyl, 
hydroxyalkyl, or an aryl group, or (CH 2 ) t W, where W is NH 2 , 
10 NHR', NRj' , NHOH, N*Rj'Z', NHCOR ' , N 3 , N0 2 or CH 2 W°(CH 2 ) v »\ 
or a linear or branched chain alkyl group, or an 
arylalkyl group, or an alkenyl or alkynyl group, or an 
aryl group, where R' is a linear or branched chain alkyl 
group, or an aryl group, where W° is 0, S or NH, where W 1 
15 is NH 2 , NHR', NRj' , NHOH, J^'Z", NHCOR', N 3 or N0 2 , and 
where R' is a linear or branched chain alkyl group, or an 
aryl group, where Z" is a pharmaceutical^ acceptable 
counterion, and t is l, 2, 3, 4, 5 or 6 and v is 2, 3, 4, 
5 or 6; wherein R 2 , R 9 and R 10 are independently the same 
20 or different and are H or a linear or branched chain 
alkyl group; wherein R* is H or a linear or branched chain 
alkyl, alkyloxymethyl, or alkoxyethyl group, or a 
hydroxymethyl or hydroxyethyl group, or a linear or 
branched chain alkenylalkyl group; wherein R 7 and R 8 are 
25 independently the same or different and are H, CN, CF 3 , 
OH, OR', OCOR', NHj, NHR', NR' 2 , NHCOR', CONH 2 , CONHR' , 
CONRj' , COOH, COOR', CHO, COR', COSH, COSR' , COOfCH^OH 
or COOfCH^OR' , or a benzyl group, a linear or branched 
chain alkyl or cycloalkyl group, or are a heteroaryl 
30 group comprising a pyridyl, indolyl, indolylalkyl, 
quinolinyl, isoquinolinyl, pyrryl, furyl or thiophene 
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group, or an aryl group having the structure: 




wherein R 9 and R 10 are independently the same or different 
and are H, CI, Br, I, F, OH, N0 2 , N 3 , 0R ,V , OCOR iv , OCOOR iv , 

10 OCONHR'\ NH 2 , NHR ,V , NR%, NHCOR ,v , NHCOOR f " or NHCONHR' y , 
where R' is a linear or branched chain alkyl group, and 
R iv is a linear or branched chain alkyl group, and q is 2, 
3, 4 or 5; wherein R 11 is H or a linear chain alkyl group; 
wherein R 12 and R 13 are independently the same or different 

15 and are H or a linear chain alkyl group; and wherein n is 
2, 3 or 4. 

53. A compound having the structure: 

20 



25 II i! I W^* 7 




wherein Q is OH, OR", SH, SR'", NH 2 , NHR' ' ' , NV", 
30 NR' 'OH, NR"OR"', or a linear or branched chain alkyl 
group, or an arylalkyl group, or an alkenyl or alkynyl 
group, or an aryl group, where R" is H, a linear or 
branched chain alkyl group, trialkylsilyialkyl, 
cyanoalkyl, or an aryl group, and R'" is a linear or 
35 branched chain alkyl group, or an aryl group; wherein R° 
and R 1 are independently the same or different and are H, 
a linear or branched chain alkyl, an alkoxyalkyl, azido- 
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alkyl , am inoalkoxy alkyl , azidoalkoxyalkyl , 
trihaloalkoxyalkyl, aminoalkyl, hydroxyalkyl, or an aryl 
group, or (CH 2 ) t W, where W is NH 2 , NHR' , NRj', NHOH, N*Rj'Z" 
, NHCOR', N 3 , N0 2 or CH 2 W°(CH 2 ) V W 1 , or a linear or branched 
5 chain alkyl group, or an arylalkyl group, or an alkenyl 
or alkynyl group, or an aryl group, where R' is a linear 
or branched chain alkyl group, or an aryl group, where w° 
is 0, S or NH, where W 1 is NH 2 , NHR', OTy, NHOH, ittRj'Z*, 
NHCOR', N 3 or N0 2 , and where R' is a linear or branched 

10 chain alkyl group, or an aryl group, where Z" is a 
pharmaceutical^ acceptable counterion, and t is 1, 2, 3, 
4, 5 or 6 and v is 2, 3, 4, 5 or 6; wherein R is H or a 
linear or branched chain alkyl or acyl group, or an aryl 
group; wherein R 7 is an aryl or diarylalkyl group; wherein 

15 R 11 is H or a linear chain alkyl group; wherein R 12 and R 13 
are independently the same or different and are H or a 
linear chain alkyl group; wherein j and k are 
independently the same or different and are 0, 1, 2, 3 or 
4; and wherein n is 2, 3 or 4. 

20 

54. A compound having the structure: 



25 



30 




wherein Q is OH, OR", SH, SR'", N^, NHR' 9 9 , NRj'", 
NR"0H, NR"0R"', or a linear or branched chain alkyl 
group, or an arylalkyl group, or an alkenyl or alkynyl 
35 group, or an aryl group, where R" is H, a linear or 
branched chain alkyl group, trialkylsilylalkyl, 
cyanoalkyl, or an aryl group, and R' 9 9 is a linear or 
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branched chain alkyl group, or an aryl group; wherein R 1 
is H, a linear or branched chain alkyl, an alkoxyalkyl, 
azidoalkyl , aminoalkoxyalkyl , az idoalkoxyalkyl , 
trihaloalkoxyalkyl, aminoalkyl, hydroxyalkyl, or an aryl 
group, or (CH^W, where W is NH 2 , NHR' , OTy, NHOH, JttRj'Z* 
, NHCOR', N 3 , N0 2 or CH 2 W°(CH 2 ) y W 1 , or a linear or branched 
chain alkyl group, or an arylalkyl group, or an alkenyl 
or alkynyl group, or an aryl group, where R' is a linear 
or branched chain alkyl group, or an aryl group, where W° 
is 0, S or NH, where W 1 is NH 2 , NHR' , NR^, NHOH, Ittyz", 
NHCOR', N 3 or N0 2 , and where R' is a linear or branched 
chain alkyl group, or an aryl group, where Z" is a 
pharmaceutical ly acceptable counterion, and t is 1, 2, 3, 
4, 5 or 6 and v is 2, 3, 4, 5 or 6; wherein R is H or a 
linear or branched chain alkyl or acyl group, or an aryl 
group; wherein R 2 , R 9 and R 10 are independently the same or 
different and are a linear or branched chain alkyl group; 
wherein R* is a linear or branched chain alkyl, alkylox- 
ymethyl, or alkoxyethyl group, or a hydroxymethyl or 
hydroxyethyl group, or a linear or branched chain alken- 
ylalkyl group; wherein R 7 and R 8 are independently the 
same or different and are H, CN, CF 3 , OH, OR', OCOR' , NH 2 , 
NHR', NR' 2 , NHCOR' , CONH 2 , CONHR' , CONRg' , COOH, COOR' , 
CHO, COR', COSH, COSR', 000(0^)^11 or COO(CH 2 ) q OR' f or a 
benzyl group, a linear or branched chain alkyl or 
cycloalkyl group, or are a heteroaryl group comprising a 
pyridy 1 , indoly 1 , indolylalky 1 , quinolinyl , isoguin- 
olinyl, pyrryl, furyl or thiophene group, or an aryl 
group having the structure: 



wherein R 9 and R 10 are independently the same or different 
and are H, Cl, Br, I, F, OH, N0 2 , N 3 , 0R W , OCOR iv , OCOOR iv , 




R 



10 
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OCONHR ,v , NH 2/ NHR iv , NR iv 2 , NHCOR* v , NHCOOR ,v or NHCONHR iv , 
where R' is a linear or branched chain alkyl group, and 
R ,v is a linear or branched chain alkyl group, and q is 2, 
3, 4 or 5; wherein R 11 is H or a linear chain alkyl group; 
5 wherein R 12 and R 13 are independently the same or different 
and are H or a linear chain alkyl group; wherein j is l, 
2, 3 or 4; and wherein n is 2, 3 or 4. 

55. A compound having the structure: 



15 




20 wherein Q is OH, OR", SH, SR'", NH 2 , NHR'", HRj' ' ' , 
NR' 'OH, NR' 'OR' " , or a linear or branched chain alkyl 
group, or an arylalkyl group, or an alkenyl or alkynyl 
group, or an aryl group, where R" is H, a linear or 
branched chain alkyl group, trialkylsilylalkyl, 

25 cyanoalkyl, or an aryl group, and R'" is a linear or 
branched chain alkyl group, or an aryl group; wherein R° 
and R 1 are independently the same or different and are H, 
a linear or branched chain alkyl, an alkoxyalkyl, azido- 
alkyl, aminoalkoxyalkyl, azidoalkoxyalkyl , 
30 trihaloalkoxyalkyl, aminoalkyl, hydroxyalkyl, or an aryl 
group, or (CH^W, where W is NHj, NHR' , NRj' , NHOH, N*Rj'Z- 
, NHCOR', N 3 , N0 2 or CBjfiCBJjfi, or a linear or branched 
chain alkyl group, or an arylalkyl group, or an alkenyl 
or alkynyl group, or an aryl group, where R' is a linear 
35 or branched chain alkyl group, or an aryl group, where w° 
is 0, S or NH, where W 1 is Nh^, NHR', NRj' , NHOH, JTRj'Z", 
NHCOR', N 3 or N0 2 , and where R' is a linear or branched 
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chain alkyl group, or an aryl group, where Z' is a 
pharmaceutical^ acceptable counterion, and t is 1, 2, 3, 
4, 5 or 6 and v is 2, 3, 4, 5 or 6; wherein R 2 , R 9 and R 10 
are independently the same or different and are H or a 
5 linear or branched chain alkyl group; wherein R* is H or 
a linear or branched chain alkyl, alkyloxymethyl, or 
alkoxyethyl group, or a hydroxymethyl or hydroxyethyl 
group, or a linear or branched chain alkenylalkyl group; 
wherein R 7 and R 8 are independently the same or different 
10 and are H, CN, CF 3 , OH, OR', OCOR', NHj, NHR' , NR' 2 , 
NHCOR', CONH 2 , CONHR' , CONRj', COOH, COOR' , CHO, COR', 
COSH, COSR', COOfCH^OH or COOtCH^OR' , or a benzyl 
group, a linear or branched chain alkyl or cycloalkyl 
group, or are a heteroaryl group comprising a pyridyl, 
15 indolyl, indolylalkyl, quinolinyl, isoguinolinyl, pyrryl, 
furyl or thiophene group, or an aryl group having the 
structure: 



wherein R 9 and R 10 are independently the same or different 
25 and are H, CI, Br, I, F, OH, N0 2 , N 3 , OR iv , OCOR iv , OCOOR iv , 
OCONHR iv , NHj, NHR ,V , NR' v 2 , NHCOR iv , NHCOOR ,v or NHC0NHR ,v , 
where R' is a linear or branched chain alkyl group, and 
R ,v is a linear or branched chain alkyl group, and q is 2, 
3, 4 or 5; wherein R 11 is H or a linear chain alkyl group; 
30 wherein R 12 and R 13 are independently the same or different 
and are H or a linear chain alkyl group; and wherein n is 
2, 3 or 4. 



20 




R 



10 
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56. A compound having the structure: 

.12 



10 




r 

R 



wherein R° is H, a linear or branched chain alkyl, an 
alkoxyalkyl, azidoalkyl, aminoalkoxy alkyl , azido- 
alkoxyalkyl, trihaloalkoxyalkyl, aminoalkyl, hydroxy- 
alkyl, or an aryl group, or (CH^w, where W is NI^, NHR' , 
15 NRj' , NHOH, lt^'Z', NHCOR' , N,, N0 2 or CH 2 W°(CH 2 ) V W\ or a 
linear or branched chain alkyl group, or an arylalkyl 
group, or an alkenyl or alkynyl group, or an aryl group, 
where R' is a linear or branched chain alkyl group, or an 
aryl group, where W° is 0, S or NH, where W 1 is NH 2 , NHR', 
20 NR,', NHOH, N^'Z', NHCOR', N 3 or N0 2 , and where R' is a 
linear or branched chain alkyl group, or an aryl group, 
where Z" is a phanaaceutically acceptable counterion, and 
t is l, 2, 3, 4, 5 or 6 and v is 2, 3, 4, 5 or 6; wherein 
Y is -(CH 2 ) n -, where n is 1, 2, 3, 4 or 5; -(CH^-o-cch^- 
25 , where h and k are independently the same or different 
and are 2, 3 or 4; -(CH 2 ) h -CH=CH-(CH 2 ) k -; or -(CH^-c^C- 
(CRj)^, where h and k are independently the same or 
different and are 1, 2, 3 or 4; wherein A is CH 2 , CR« 2 , NH, 
NR«, NCHO, NC0R«, NOH, o or s, where R« is a methyl, ethyl 
30 or propyl group; wherein Z is 0, NH, NCHO, NC0R\ NR\ 
N0R\ or CH 2 , where R* is a methyl, ethyl or propyl group; 
wherein R is H or a linear or branched chain alkyl or 
acyl group, or an aryl group; wherein R r and R 8 are 
independently the same or different and are H, CN, CF 3 , 
35 OH, OR', OCOR', NH 2 , NHR', NR' 2 , NHCOR', CONHj, CONHR', 
CONRj' , COOH, C00R', CHO, COR', COSH, COSR' , COO(CH 2 ) OH 
or COO(CH 2 ) q OR', or a benzyl group, a linear or branched 
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chain alkyl or cycloalkyl group, or are a heteroaryl 
group comprising a pyridyl, indolyl, indolylalkyl, 
quinolinyl, isoquinolinyl, pyrryl, furyl or thiophene 
group, or an aryl group having the structure: 



10 




wherein R 9 and R 10 are independently the sane or different 
and are H, CI, Br, I, F, OH, N0 2 , N 3 , 0R fv , 0C0R 1v , 0C00R iv , 
OCONHR iv , NH 2 , NHR iv , NR' V 2 , NHC0R w , NHCOOR iv or NHC0NHR ,v , 
where R' is a linear or branched chain alkyl group, and 
15 R 1v is a linear or branched chain alkyl group, and q is 2, 
3, 4 or 5; wherein R 12 and R 13 are independently the sane 
or different and are H or a linear chain alkyl group; 
wherein j is l, 2, 3 or 4; wherein n is 2, 3 or 4; and 
wherein p is 0, l, 2 or 3. 

20 

57. A compound having the structure: 



25 



30 




wherein X is NH, NR", 0, or S, where R" is H or a 
linear or branched chain alkyl or acyl group, or an aryl 
group; wherein Y is -(CH 2 ) n -, where n is 1, 2, 3, 4 or 5; 
-(CH2) h -0-(CH 2 ) k -, where h and k are independently the same 
35 or different and are 2, 3 or 4; -(CH^-CH-CH-CCH^-; or - 
( CH 2)h -CBC ~( CH 2)k~' where h and k are independently the 
sane or different and are l, 2, 3 or 4; wherein Z is 0, 
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NH, NCHO, NCOR, NR, NOR or CH 2 , where R is a methyl, ethyl 
or propyl group; or an aryl group; wherein R 1 is H, CI, 
Br, I, F, N0 2 , CN, OH, OR 2 , OCOR 2 , NIL,, NR 2 , NHCORj, or CF 3 , 
where R 2 is a linear or branched chain alkyl group, or an 
5 aryl group; wherein R 4 is H, or a linear or branched chain 
alkyl group, or an aryl group; wherein R 7 and R 8 are 
independently the same or different and are H, CN, CF 3 , 
OH, OR', OCOR', NH 2 , NHR', NR' 2 , NHCOR ' , CONH 2 , CONHR' , 
CONRj', COOH, COOR', CHO, COR', COSH, COSR' , COOfCH^OH 
10 or COO(CH 2 ) q OR', or a benzyl group, a linear or branched 
chain alkyl or cycloalkyl group, or are a heteroaryl 
group comprising a pyridyl, indolyl, indolylalkyl, 
guinolinyl, isoquinolinyl, pyrryl, furyl or thiophene 
group, or an aryl group having the structure: 

20 h 10 

wherein R 9 and R 10 are independently the same or different 
and are H, CI, Br, I, F, OH, N0 2 , N 3 , OR ,v , OCOR™, OCOOR ,v , 
OCONHR iv , NH 2 , NHR iv , NR iv 2 , NHCOR ,v , NHCOOR iv or NHCONHR 5v , 
where R' is a linear or branched chain alkyl group, and 

25 R ,y is a linear or branched chain alkyl group, and q is 2, 
3, 4 or 5; wherein R 12 and R 13 are independently the same 
or different and are H or a linear chain alkyl group; and 
wherein p is 0, 1, 2 or 3. 
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58. A compound having the structure: 



10 



5 




wherein A is Ch^, CRj, NH, NR, NCHO, NCOR, NOH, 0 or S, 
where R is a methyl, ethyl or propyl group; wherein Y is 
"(CH 2 ) n -, where n is 1, 2, 3, 4 or 5; - (CHj) h -0- (CH 2 ) k - , 
where h and k are independently the same or different and 

15 are 2, 3 or 4; - (CHj) h -CH=CH- (CHj) k - ; or -(CH^-CeC-CCH^, 
where h and k are independently the same or different and 
are 1, 2, 3 or 4; wherein Z is O, NH, NCHO, NCOR', NR', 
NOR' or CH 2 , where R' is a methyl, ethyl or propyl group; 
wherein X is NH, NR", O, or S, where R" is H or a 

20 linear or branched chain alkyl or acyl group, or an aryl 
group; wherein R* is H, or a linear or branched chain 
alkyl group, or an aryl group; wherein R 7 and R 8 are 
independently the same or different and are H, CN, CF 3 , 
OH, OR', OCOR', NH 2 , NHR' , NR' 2 , NHCOR' , CONHj, CONHR' , 

25 CONRj' , COOH, COOR' , CHO, COR', COSH, COSR' , COOfCH^OH 
or COO(CH2) q OR', or a benzyl group, a linear or branched 
chain alkyl or cycloalkyl group, or are a heteroaryl 
group comprising a pyridyl, indolyl, indolylalkyl, 
quinolinyl, isoquinolinyl, pyrryl, furyl or thiophene 

30 group, or an aryl group having the structure: 



wherein R 9 and R 10 are independently the same or different 



35 




R 



10 
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and are H, Cl, Br, I, F, OH, N0 2 , N 3 , OR iv , OCOR iv , OCOOR iv , 
OCONHR iv , NH 2 , NHR' V , NR iv 2 , NHCOR ,v , NHCOOR iv or NHCONHR iv , 
where R' is a linear or branched chain alkyl group, and 
R' v is a linear or branched chain alkyl group, and q is 2, 
5 3, 4 or 5; wherein R 12 and R 13 are independently the same 
or different and are H or a linear chain alkyl group; and 
wherein p is 0, 1, 2 or 3. 

59. A compound having the structure: 

10 



15 




wherein Y is -(CI^),,-, where n is 1, 2, 3, 4 or 5; -(ay h - 
20 0-(CH2) k -, where h and k are independently the same or 
different and are 2, 3 or 4; -(CH^-c^CH-fCH^-; or - 
(CH 2 ) h -teC-(CH 2 ) k -, where h and k are independently the 
same or different and are 1, 2, 3 or 4; wherein Z is 0, 
NH, NCHO, NCOR, NR, NOR or CH 2 , where R is a methyl, ethyl 
25 or propyl group; wherein X is NH, NR', o, or S, where R' 
is H or a linear or branched chain alkyl or acyl group, 
or an aryl group; wherein R 7 and R 8 are independently the 
same or different and are H, CN, CF 3 , OH, OR', OCOR', NH 2 , 
NHR', NR' 2 , NHCOR', CON^, CONHR' , CONRj' , COOH, COOR' , 
30 CHO, COR', COSH, COSR', COO(CH 2 ) q OH or COO(CH 2 ) q OR' , or a 
benzyl group, a linear or branched chain alkyl or 
cycloalkyl group, or are a heteroaryl group comprising a 
pyridyl, indolyl, indolylalkyl , guinolinyl, isoguin- 
olinyl, pyrryl, furyl or thiophene group, or an aryl 
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group having the structure: 



5 




wherein R 9 and R 10 are independently the sane or different 
and are H, CI, Br f I, F, OH, N0 2 , N 3 , OR iv , OCOR iv , OCOOR w , 

10 OCONHR iv , NH 2 , NHR lv , NR iv 2 , NHCOR iv , NHCOOR ,v or NHCONHR w , 
where R' is a linear or branched chain alkyl group, and 
R ,v is a linear or branched chain alkyl group, and q is 2, 
3, 4 or 5; wherein R 12 and R 13 are independently the same 
or different and are H or a linear chain alkyl group; 

15 wherein m and n are independently the same or different 
and are 0 or l; and wherein p is 0, 1, 2 or 3. 



60. A compound having the structure: 



20 



25 




wherein Q is OH, OR", SH, SR'", NHj, NHR'", NR^", 
NR"0H, NR"OR"', or a linear or branched chain alkyl 

30 group, or an arylalkyl group, or an alkenyl or alkynyl 
group, or an aryl group, where R' ' is H, a linear or 
branched chain alkyl group, trialkylsilylalkyl, 
cyanoalkyl, or an aryl group, and R" ' is a linear or 
branched chain alkyl group, or an aryl group; wherein R°, 

35 R 1 and R* are independently the same or different and are 
H, a linear or branched chain alkyl, an alkoxyalkyl, 
azidoalkyl, aminoalkoxyalkyl, azidoalkoxyalkyl, 
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trihaloalkoxyalkyl, aminoalkyl, hydroxyalkyl , or an aryl 
group, or (CH 2 ) t W, where W is NH 2 , NHR' , NR,', NHOH, ITRj'Z* 
, NHCOR ' , N 3 , N0 2 or CH 2 W°(CH 2 ) y w\ or a linear or branched 
chain alkyl group, or an arylalkyl group, or an alkenyl 
5 or alkynyl group, or an aryl group, where R' is a linear 
or branched chain alkyl group, or an aryl group, where W° 
is 0, S or NH, where W 1 is NH 2 , NHR', NR 2 ', NHOH, N^'Z', 
NHCOR', N 3 or N0 2 , and where R' is a linear or branched 
chain alkyl group, or an aryl group, where Z' is a 
10 pharmaceutical^ acceptable counterion, and t is 1, 2, 3, 
4, 5 or 6 and v is 2, 3, 4, 5 or 6; wherein R is H or a 
linear or branched chain alkyl or acyl group, or an aryl 
group; wherein R 2 , R 9 and R 10 are independently the same or 
different and are H or a linear or branched chain alkyl 
15 group; wherein R« is H or a linear or branched chain 
alkyl, alkyloxymethyl, or alkoxyethyl group, or a 
hydroxymethyl or hydroxyethyl group, or a linear or 
branched chain alkenylalkyl group; wherein R 7 and R 8 are 
independently the same or different and are H, CN, CF 3 , 
20 OH, OR', OCOR', NH 2 , NHR', NR' 2 , NHCOR', CONH^, CONHR' , 
CONRj', COOH, COOR', CHO, COR', COSH, COSR', COOCCH^OH 
or COOfCH^OR', or a benzyl group, a linear or branched 
chain alkyl or cycloalkyl group, or are a heteroaryl 
group comprising a pyridyl, indolyl, indolylalkyl, 
25 guinolinyl, isoquinolinyl, pyrryl, furyl or thiophene 
group, or an aryl group having the structure: 



30 




wherein R 9 and R 10 are independently the same or different 
and are H, CI, Br, I, F, OH, N0 2 , N 3 , OR 1y , OCOR ,v , OCOOR ,v , 
35 OCONHR iv , NH,, NHR lv , NR%, NHC0R ,v , NHCOOR 1v or NHC0NHR ,v , 
where R' is a linear or branched chain alkyl group, and 
R ,v is a linear or branched chain alkyl group, and q is 2, 
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3, 4 or 5; wherein R 11 is H or a linear chain alkyl group; 
wherein R 12 is H or a linear chain alkyl or acyl group; 
and wherein n is 2, 3 or 4. 

61. A compound having the structure: 

R' 




S 



Wherein Q is OH, OR", SH, SR" ', NI^, NHR'", NR^", 
NR"OH, NR"OR'", or a linear or branched chain alkyl 
group, or an arylalkyl group, or an alkenyl or alkynyl 
group, or an aryl group, where R" is H, a linear or 
branched chain alkyl group, trialkylsilylalkyl, 
cyanoalkyl, or an aryl group, and R"' is a linear or 
branched chain alkyl group, or an aryl group; wherein R°, 
R 1 and R' are independently the sane or different and are 
H, a linear or branched chain alkyl, an alkoxyalkyl, 
azidoalkyl, aminoalkoxyalkyl, azidoalkoxyalkyl , 
trihaloalkoxyalkyl, aminoalkyl, hydroxyalkyl, or an aryl 
group, or (CH 2 ) t W, where W is NHj, NHR', NRj' , NHOH, lTRj'Z" 
, NHCOR', N 3 , N0 2 or CH 2 W°(CH 2 ) V W 1 , or a linear or branched 
chain alkyl group, or an arylalkyl group, or an alkenyl 
or alkynyl group, or an aryl group, where R' is a linear 
or branched chain alkyl group, or an aryl group, where W° 
is 0, S or NH, where W 1 is NHj, NHR' , NRg' , NHOH, N^Rj'Z*, 
NHCOR ' , N 3 or N0 2 , and where R' is a linear or branched 
chain alkyl group, or an aryl group, where Z" is a 
pharmaceutical^ acceptable counter ion, and t is 1, 2, 3, 
4, 5 or 6 and v is 2, 3, 4, 5 or 6; wherein R is H or a 
linear or branched chain alkyl or acyl group, or an aryl 



WO 94/22829 



PC17US94/03852 



-635- 

group; wherein R 7 is an aryl or diarylalkyl group; wherein 
13 H or a linear chain a ^yl group; wherein R 1 * is H or 
a linear chain alkyl or acyl group; wherein j and k are 
independently the same or different and are 0, 1, 2, 3 or 
4; and wherein n is 2, 3 or 4. 

62. A compound having the structure: 



10 



15 




(CH 2 ) a — N 




NH 2 , NHR'", NRj'", 



20 



25 



30 



35 



wherein Q is OH, 

NR' 'OH, NR"OR<", or a linear or branched chain alkyi 
group, or an arylalkyl group, or an alkenyl or alkynyl 
group, or an aryl group, where R" is H , a linear or 
branched chain alkyl group, trialkylsilylalkyl 
cyanoalkyl, or an aryl group, and R'" is a linear or 
branched chain alkyl group, or an aryl group; wherein r' 
and R' are independently the same or different and are H 
a linear or branched chain alkyl, an alkoxyalkyl, azidd 
alkyl, aminoalkoxyalkyl, azidoalkoxyalkyl , 
tnhaloalkoxyalkyl, aminoalkyl, hydroxyalky 1 , or an aryl 
group, or (CH 2 ) t w, where W is NH,, NHR', NR,', NHOH, 
, NHCOR ' , n 3 , N0 2 or CH 2 w°(CH 2 ) V W, or a linear or branched 
chain alkyl group, or an arylalkyl group, or an alkenyl 
or alkynyl group, or an aryl group, where R' is a linear 
or branched chain alkyl group, or an aryl group, where W° 
is 0, S or NH, where W 1 is NH 2 , NHR', NRj' , NHOH, iTR-'Z", 
NHCOR', n 3 or no 2 , and where R' is a linear or branched 
chain alkyl group, or an aryl group, where 2* is a 
pharmaceutical^ acceptable counterion, and t is 1, 2, 3, 
4, 5 or 6 and v is 2, 3, 4, 5 or 6; wherein R 1 and R' are 
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independently the same or different and are H, or a 
linear or branched chain alkyl, alkyloxymethyl, or 
alkoxyethyl group, or a hydroxymethyl or hydroxyethyl 
group, or an aryl group; wherein R 2 , R 9 and R 10 are 
5 independently the same or different and are II or a linear 
or branched chain alkyl group; wherein R* is H or a linear 
or branched chain alkyl, alkyloxymethyl, or alkoxyethyl 
group, or a hydroxymethyl or hydroxyethyl group, or a 
linear or branched chain alkenylalkyl group; wherein R 7 

10 and R 8 are independently the same or different and are H, 
CN, CF 3 , OH, OR', OCOR', NH 2 , NHR' , NR' 2 , NHCOR' , CONH 2 ! 
CONHR', CONRj', COOH, COOR', CHO, COR' , COSH, COSR' , 
COO(CH 2 ) q OH or COOfCH^OR', or a benzyl group, a linear or 
branched chain alkyl or cycloalkyl group, or are a 

15 heteroaryl group comprising a pyridyl, indolyl, 
indolylalkyl, guinolinyl, isoguinolinyl, pyrryl, furyl or 
thiophene group, or an aryl group having the structure: 



20 




wherein R 9 and R 10 are independently the same or different 
25 and are H, CI, Br, I, F, OH, N0 2 , N,, OR iv , OCOR lv , 0C00R ,v , 
OCONHR lv , NH 2 , NHR<\ NR ,V 2 , NHCOR«\ NHC00R ,v or NHC0NHR\ 
where R' is a linear or branched chain alkyl group, and 
R lv is a linear or branched chain alkyl group, and q is 2, 
3, 4 or 5; wherein R 11 is H or a linear chain alkyl group,' 
30 wherein R 12 is H or a linear chain alkyl or acyl group; 
wherein j is 1, 2, 3 or 4; and wherein n is 2, 3 or 4. 
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63. A compound having the structure: 



5 




wherein Q is OH, OR'', SH, SR" ' , NHj, NHR'", NRg' ' ' , 
NR"OH, NR"OR"', or a linear or branched chain alkyl 
group, or an arylalkyl group, or an alkenyl or alkynyl 

15 group, or an aryl group, where R" is H, a linear or 
branched chain alkyl group, trialkylsilylalkyl, 
cyanoalkyl, or an aryl group, and R'" is a linear or 
branched chain alkyl group, or an aryl group; wherein R°, 
R 1 and R' are independently the same or different and are 

20 H, a linear or branched chain alkyl, an alkoxyalkyl, 
az idoalkyl , aminoalkoxyalky 1 , azidoalkoxyalkyl , 
trihaloalkoxyalkyl, aminoalkyl, hydroxyalkyl , or an aryl 
group, or (CH 2 ) t W, where W is NH 2 , NHR' , OT^', NHOH, JTiyz* 
, NHCOR', N 3 , N0 2 or CH^fCH^ y W 1 , or a linear or branched 

25 chain alkyl group, or an arylalkyl group, or an alkenyl 
or alkynyl group, or an aryl group, where R' is a linear 
or branched chain alkyl group, or an aryl group, where W° 
is 0, S or NH, where W 1 is NH 2 , NHR', NR/, NHOH, iTRj'Z", 
NHCOR', N 3 or N0 2 , and where R' is a linear or branched 

30 chain alkyl group, or an aryl group, where Z" is a 
pharmaceutical ly acceptable counterion, and t is 1, 2, 3, 
4, 5 or 6 and v is 2, 3, 4, 5 or 6; wherein R 2 , R 9 and R 10 
are independently the same or different and are H or a 
linear or branched chain alkyl group; wherein R 4 is H or 

35 a linear or branched chain alkyl, alkyloxymethyl, or 
alkoxyethyl group, or a hydroxymethyl or hydroxyethyl 
group, or a linear or branched chain alkenylalkyl group; 
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wherein R 7 and R 8 are independently the same or different 
and are H, CN, CF 3 , OH, OR', OCOR', NH 2 , NHR' , NR' 2 , 
NHCOR' , CONH 2/ CONHR' , CONR 2 ' , COOK, COOR' , CHO, COR' , 
COSH, COSR', COO(CH 2 ) q OH or COO(CH 2 ) q OR' , or a benzyl 
5 group, a linear or branched chain alkyl or cycloalkyl 
group, or are a heteroaryl group comprising a pyridyl, 
indolyl, indolylalkyl, guinolinyl, isoquinolinyl, pyrryl, 
furyl or thiophene group, or an aryl group having the 
structure: 

10 

R 10 

wherein R* and R 10 are independently the same or different 
and are H, CI, Br, I, F, OH, N0 2 , N 3 , OR iv , OCOR jv , OC00R 5v , 
OCONHR iv , NH 2 , NHR' V , NR iv 2 , NHCOR ,v , NHCO0R iy or NHC0NHR iv , 
where R' is a linear or branched chain alkyl group, and 
20 R ,v is a linear or branched chain alkyl group, and g is 2, 
3, 4 or 5; wherein R 11 is H or a linear chain alkyl group; 
wherein R 12 is H or a linear chain alkyl or acyl group; 
and wherein n is 0, 1, 2, 3 or 4. 



25 64. A compound having the structure: 

R' 



30 




R 



35 wherein Y is -(CH 2 ) n -, where n is 1, 2, 3, 4 or 5; -(CH 2 ) h - 
0-(CH 2 ) k -, where h and k are independently the same or 
different and are 2, 3 or 4; -(CH 2 ) h -CH=CH-(CH 2 ) k -; or - 
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(CH 2 ) h -C=C-(CH 2 ) k -, where h and k are independently the 
same or different and are 1, 2, 3 or 4; wherein A is CH 2 , 
CR* 2 , NH, NR", NCHO, NCOR 8 , NOH, O or S, where R a is a 
methyl, ethyl or propyl group; wherein Z is O, NH, NCHO, 
NCOR b , NR b , NOR b , or CH 2 , where R b is a methyl, ethyl or 
propyl group; wherein R is H or a linear or branched 
chain alkyl or acyl group, or an aryl group; wherein R° 
and R' are independently the same or different and are H, 
a linear or branched chain alkyl, an alkoxyalkyl, azido- 
alkyl, aminoalkoxyalkyl , azidoalkoxyalkyl , 
trihaloalkoxyalkyl, aminoalkyl, hydroxyalkyl, or an aryl 
group, or (CH^w, where W is NH 2 , NHR' , NRj' , NHOH, 11%'Z' 
, NHCOR ' , N 3 , N0 2 or CH 2 W°(CH 2 ) V W 1 , or a linear or branched 
chain alkyl group, or an arylalkyl group, or an alkenyl 
or alkynyl group, or an aryl group, where R' is a linear 
or branched chain alkyl group, or an aryl group, where W° 
is O, S or NH, where W 1 is N^, NHR' , NR 2 ', NHOH, JTRj'Z*, 
NHCOR', N 3 or N0 2 , and where R' is a linear or branched 
chain alkyl group, or an aryl group, where z* is a 
pharmaceutical ly acceptable counterion, and till, 2, 3, 
4, 5 or 6 and v is 2, 3, 4, 5 or 6; wherein R 7 and R 8 are 
independently the same or different and are H, CN, CF 3 , 
OH, OR', OCOR', NH 2 , NHR', NR' 2 , NHCOR', CONHj, CONHR', 
CONRj', COOH, COOR', CHO, COR', COSH, COSR' , COO(CH 2 ) q OH 
or COO(CH2) q OR', or a benzyl group, a linear or branched 
chain alkyl or cycloalkyl group, or are a heteroaryl 
group comprising a pyridyl, indolyl, indolylalkyl, 
guinolinyl, isoquinolinyl, pyrryl, furyl or thiophene 
group, or an aryl group having the structure: 




R io 

wherein R 9 and R 10 are independently the same or different 
and are H, CI, Br, I, F, OH, N0 2 , N 3 , 0R ,V , OCOR iy , OCOOR iv , 
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OCONHR iv , NH 2 , NHR 1V , NR%, NHCOR <v , NHCOOR fv or NHCONHR ,v , 
where R' is a linear or branched chain alkyl group, and 
R' v is a linear or branched chain alkyl group, and q is 2, 
3, 4 or 5; wherein R 12 is H or a linear chain alkyl or 
5 acyl group; wherein j is 1, 2, 3 or 4; wherein n is 2, 3 
or 4; and wherein p is 0, 1, 2 or 3. 



10 



15 



65. A compound having the structure: 

R' 




wherein X is NH, NR 8 , 0, or S, where R* is H or a linear 
or branched chain alkyl or acyl group, or an aryl group; 

20 wherein ¥ is -(CH 2 ) n -, where n is l, 2, 3, 4 or 5; -(CHj) h - 
0-(CH 2 ) k -, where h and k are independently the same or 
different and are 2, 3 or 4; -(C3I 2 ) h -CH=CH-(CH 2 ) |t -; or - 
< CB 2)h" c ^"( c ^)k-» where h and k are independently the 
same or different and are 1, 2, 3 or 4; wherein Z is O, 

25 NH, NCHO, NCOR\ NR', N0R\ or CH^, where R» is a methyl, 
ethyl or propyl group; wherein R* is H, or a linear or 
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branched chain alkyl group, or an aryl group; wherein R 7 
and R 8 are independently the same or different and are H, 
CN, CF 3 , OH, OR', OCOR', NH 2 , NHR' , NR' 2 , NHCOR' , CONH 2 , 
CONHR', CONR/, COOH, COOR' , CHO, COR', COSH, COSR' , 
5 COO(CH 2 ) q OH or COO(CH 2 ) q OR' , or a benzyl group, a linear or 
branched chain alkyl or cycloalkyl group, or are a 
heteroaryl group comprising a pyridyl, indolyl, 
indolylalkyl, quinolinyl, isoquinolinyl, pyrryl, furyl or 
thiophene group, or an aryl group having the structure: 

10 

R 10 

wherein R 9 and R 10 are independently the same or different 
and are H, CI, Br, I, F, OH, N0 2 , N 3 , OR iv , OCOR iv , OCOOR fy , 
OCONHR iy , NH 2 , NHR iv , NR* V 2 , NHCOR 1v , NHCOOR iv or NHCONHR iv , 
where R' is a linear or branched chain alkyl group, and 
20 R iv is a linear or branched chain alkyl group, and q is 2, 
3, 4 or 5; wherein R 12 is H or a linear chain alkyl group; 
and wherein p is 0, 1, 2 or 3. 

66. A compound having the structure: 



30 




wherein A is CHj, CR* 2 , NH, NR* , NCHO, NCOR* , NOH, O or S, 
35 where R* is a methyl, ethyl or propyl group; wherein Y is 
-(CH 2 ) n -, where n is 1, 2, 3, 4 or 5; -(CH 2 ) h -o-(CH 2 ) r , 
where h and k are independently the same or different and 
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are 2, 3 or 4; -(CH 2 ) h -CH=CH-(CH 2 ) r ; or - (CH 2 ) h -Csc-(CH 2 ) k -, 
where h and k are independently the same or different and 
are 1, 2, 3 or 4; wherein Z is 0, NH, NCHO, NCOR", NR", 
NOR", or CH 2 , where R" is a methyl , ethyl or propyl 
5 group; wherein X is NH, NR a , O, or S, where R a is H or a 
linear or branched chain alkyl or acyl group, or an aryl 
group; wherein R 1 is H, or a methyl, ethyl or propyl 
group; wherein R 4 is H, or a linear or branched chain 
alkyl group, or an aryl group; wherein R 7 and R® are 

10 independently the same or different and are H, CN, CF 3 , 
OH, OR', OCOR', NH 2 , NHR' , NR' 2 , NHCOR', C0NH 2 , CONHR' , 
CONRg' , C00H, COOR', CHO, COR', COSH, COSR' , C00(CH 2 ) q 0H 
or COO(CH 2 ) q OR' , or a benzyl group, a linear or branched 
chain alkyl or cycloalkyl group, or are a heteroaryl 

15 group comprising a pyridyl, indolyl, indolylalkyl, 
quinolinyl, isoquinolinyl, pyrryl, furyl or thiophene 
group, or an aryl group having the structure: 



20 




wherein R 9 and R 10 are independently the same or different 
25 and are H, CI, Br, I, F, OH, N0 2 , N 3 , 0R iv , OCOR iv , OCOOR iv , 
OCONHR iv , NH 2 , NHR 1V , NR iv 2 , NHCOR 1 v , NHCOOR w or NHCONHR iv , 
where R' is a linear or branched chain alkyl group, and 
R lv is a linear or branched chain alkyl group, and q is 2, 
3, 4 or 5; wherein R 12 is H or a linear chain alkyl or 
30 acyl group; and wherein p is 0, l, 2 or 3. 
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67. A compound having the structure: 

R' 




wherein Y is -(CH 2 ) n -, where n is 1, 2, 3, 4 or 5; -(CH 2 ) h - 
0-(CH2) k -, where h and k are independently the sane or 
different and are 2, 3 or 4; -(CH^-CH-CH-fCH^-; or - 
< CH 2)h~ CsC **( CH 2)k-» where h and k are independently the 
same or different and are 1, 2, 3 or 4; wherein 2 is 0, 
NH, NCHO, NCOR', NR\ N0R\ or CI^, where R* is a methyl, 
ethyl or propyl group; wherein X is NH, NR", o, or S, 
where R" is H or a linear or branched chain alkyl or 
acyl group, or an aryl group; wherein R' is H, or a 
methyl, ethyl or propyl group; wherein R 7 and R 8 are 
independently the same or different and are H, CN, CF 3 , 
OH, OR', OCOR', NH 2 , NHR', NR'„ NHCOR' , CONH 



* 2 / 



CONHR' 



CONRj', COOH, COOR', CHO, COR', COSH, COSR' , COOCCH^OH 
or COO(CH 2 ) q 0R', or a benzyl group, a linear or branched 
chain alkyl or cycloalkyl group, or are a heteroaryl 
group comprising a pyridyl, indolyl, indolylalkyl , 
quinolinyl, isoguinolinyl, pyrryl, furyl or thiophene 
group, or an aryl group having the structure: 




35 wherein R 9 and R 10 are independently the same or different 
and are H, CI, Br, I, F, OH, N0 2 , N,, OR ,y , OCOR iv , OCOOR jv , 
0C0NHR ,y , NH 2 , NHR 1v , NR W 2 , NHCOR ,v , NHCOOR 1v or NHCONHR' v , 
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where R' is a linear or branched chain alkyl group, and 
R w is a linear or branched chain alkyl group, and q is 2, 
3, 4 or 5; wherein R 12 is H or a linear chain alkyl or 
acyl group; wherein m and n are independently the same or 
5 different and are 0 or 1; and wherein p is 0 f 1, 2 or 3. 



68. A compound having the structure: 

H 



10 



15 




R 



wherein Q is OH, OR", SH, SR'", NH 2 , NHR'", NRg'", 
NR"OH, NR"OR"', or a linear or branched chain alkyl 
group, or an arylalkyl group, or an alkenyl or alkynyl 
group, or an aryl group, where R' ' is H, a linear or 
branched chain alkyl group, trialkylsilylalkyl, 
cyanoalkyl, or an aryl group, and R'" is a linear or 
branched chain alkyl group, or an aryl group; wherein R°, 
and R 1 are independently the same or different and are H, 
a linear or branched chain alkyl, an alkoxyalkyl, azido- 
alkyl , aminoalkoxy alkyl , azidoalkoxy alkyl , 
trihaloalkoxyalkyl, aminoalkyl, hydroxyalkyl, or an aryl 
group, or (CH 2 ) t W, where W is NH 2 , NHR', NR^, NHOH, JfR^'Z' 
, NHCOR', N 3 , N0 2 or CH 2 W° (CH 2 ) V W 1 , or a linear or branched 
chain alkyl group, or an arylalkyl group, or an alkenyl 
or alkynyl group, or an aryl group, where R' is a linear 
or branched chain alkyl group, or an aryl group, where W° 
is O, S or NH, where W 1 is NH 2 , NHR' , NR^, NHOH, N^Rj'Z*, 
NHCOR', N 3 or N0 2 , and where R' is a linear or branched 
chain alkyl group, or an aryl group, where Z" is a 
pharmaceutical ly acceptable counterion, and t is l, 2, 3, 



20 



25 



30 



35 
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4, 5 or 6 and v is 2, 3, 4, 5 or 6; wherein R is H or a 
linear or branched chain alkyl or acyl group, or an aryl 
group; wherein R° and R 1 are independently the same or 
different and are H, or a linear or branched chain alkyl 
group, or an aryl group; wherein R 2 , R 9 and R 10 are 
independently the same or different and are H or a linear 
or branched chain alkyl group; wherein R 4 is H or a linear 
or branched chain alkyl, alkyloxymethyl , or alkoxyethyl 
group, or a hydroxymethyl or hydroxyethyl group, or a 
linear or branched chain alkenylalkyl group; wherein R 7 
and R 8 are independently the same or different and are H, 
CN, CF 3 , OH, OR', OCOR', NH 2 , NHR', NR' 2 , NHCOR', CONH 2 , 
CONHR', CONRj/, COOH, COOR' , CHO, COR', COSH, COSR' , 
COO(CH 2 ) q OH or COO(CH 2 ) q OR', or a benzyl group, a linear or 
branched chain alkyl or cycloalkyl group, or are a 
heteroaryl group comprising a pyridyl, indolyl, 
indolylalkyl, quinolinyl, isoquinolinyl, pyrryl, furyl or 
thiophene group, or an aryl group having the structure: 




R 10 

wherein R 9 and R 10 are independently the same or different 
and are H, CI, Br, I, F, OH, N0 2 , N 3 , OR iv , OCOR ,v , OCOOR 1v , 
OCONHR", NH 2 , NHR iv , NR iv 2 , NHCOR 1 y , NHCOOR iv or NHCONHR iv , 
where R' is a linear or branched chain alkyl group, and 
R w is a linear or branched chain alkyl group, and q is 2, 
3, 4 or 5; wherein R 11 is H or a linear chain alkyl group; 
wherein R 12 is H or a linear chain alkyl group; and 
wherein n is 2, 3 or 4. 
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69. A compound having the structure: 



5 




wherein Q is OH, OR", SH, SR'", NH 2 , NHR"', NR^", 
NR"OH, NR"OR"', or a linear or branched chain alkyl 
group, or an arylalkyl group, or an alkenyl or alkynyl 
15 group, or an aryl group, where R" is H, a linear or 
branched chain alkyl group, trialkylsilylalkyl, 
cyanoalkyl, or an aryl group, and R' " is a linear or 
branched chain alkyl group, or an aryl group; wherein R 
is H or a linear or branched chain alkyl or acyl group, 
20 or an aryl group; wherein R° and R 1 are independently the 
same or different and are H, a linear or branched chain 
alkyl, an alkoxyalkyl, azidoalkyl, aminoalkoxyalkyl , 
azidoalkoxyalkyl, trihaloalkoxyalkyl, aminoalkyl, 
hydroxyalkyl, or an aryl group, or (CH^W, where W is NI^, 
25 NHR', NRj' , NHOH, iTRj'Z*, NHCOR' , N Jf N0 2 or CH 2 W°(CH 2 ) v »\ 
or a linear or branched chain alkyl group, or an 
arylalkyl group, or an alkenyl or alkynyl group, or an 
aryl group, where R' is a linear or branched chain alkyl 
group, or an aryl group, where W° is O, S or NH, where W 1 
30 is NHj, NHR', NRj' , NHOH, iTRj'Z", NHCOR', N 3 or N0 2 , and 
where R' is a linear or branched chain alkyl group, or an 
aryl group, where Z" is a pharmaceutical^ acceptable 
counterion, and t is l, 2, 3, 4, 5 or 6 and v is 2, 3, 4, 
5 or 6; wherein R 7 is an aryl or diary la Iky 1 group; 
35 wherein R 11 is H or a linear chain alkyl group; wherein R 12 
is H or a linear chain alkyl group; wherein j and k are 
independently the same or different and are 0, l, 2, 3 or 
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4; and wherein n is 2, 3 or 4. 

70. A compound having the structure: 



5 



10 




wherein Q is OH, OR", SH, SR" ' , NH 2 , NHR" ' , NRj' ' ' , 
15 NR"OH, NR' 'OR' " , or a linear or branched chain alkyl 
group, or an arylalkyl group, or an alkenyl or alkynyl 
group, or an aryl group, where R" is H, a linear or 
branched chain alkyl group, trialkylsilylalkyl, 
cyanoalkyl, or an aryl group, and R'" is a linear or 
20 branched chain alkyl group, or an aryl group; wherein R 
is H or a linear or branched chain alkyl or acyl group, 
or an aryl group; wherein R 1 is H, a linear or branched 
chain alkyl, an alkoxyalkyl, azidoalkyl, 
aminoalkoxyalkyl, azidoalkoxyalkyl, trihaloalkoxyalkyl , 
25 aminoalkyl, hydroxyalkyl , or an aryl group, or (CH^W, 
Where W is NH 2 , NHR\ NRj' , NHOH, JfRj'Z', NHCOR' , N 3 , N0 2 
or CH^CH^W 1 , or a linear or branched chain alkyl 
group, or an arylalkyl group, or an alkenyl or alkynyl 
group, or an aryl group, where R' is a linear or branched 
30 chain alkyl group, or an aryl group, where W° is O, S or 
NH, Where W 1 is NH 2 , NHR' , NRj' , NHOH, N^'Z', NHCOR', N, 
or N0 2 , and where R' is a linear or branched chain alkyl 
group, or an aryl group, where Z* is a pharmaceutical ly 
acceptable counter ion, and t is l, 2, 3, 4, 5 or 6 and v 
35 is 2, 3, 4, 5 or 6; wherein R 2 , R 9 and R 10 are independ- 
ently the same or different and are H or a linear or 
branched chain alkyl group; wherein R 4 is H or a linear or 
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branched chain alkyl, alkyloxymethyl, or alkoxyethyl 
group, or a hydroxymethyl or hydroxyethyl group, or a 
linear or branched chain alkenylalkyl group; wherein R 7 
and R 8 are independently the sane or different and are H, 
5 CN, CF 3 , OH, OR', OCOR' , NH 2 , NHR', NR' 2 , NHCOR' , CONHj, 
CONHR', CONRj', COOH, COOR' , CHO, COR', COSH, COSR', 
COO(CH 2 ) q OH or COO(CH 2 ) q OR', or a benzyl group, a linear or 
branched chain alkyl or cycloalkyl group, or are a 
heteroaryl group comprising a pyridyl, indolyl, 
10 indolylalkyl, quinolinyl, isoquinolinyl , pyrryl, furyl or 
thiophene group, or an aryl group having the structure: 



and are H, CI, Br, I, F, OH, N0 2 , N 3 , OR iv , OCOR iv , OCOOR iv , 
20 OCONHR fv , NHj, NHR iv , NR ,V 2 , NHCOR iv , NHCOOR iv or NHCONHR' v , 
where R' is a linear or branched chain alkyl group, and 
R iv is a linear or branched chain alkyl group, and q is 2, 
3, 4 or 5; wherein R 12 is H or a linear chain alkyl group; 
wherein j is 1, 2, 3 or 4; and wherein n is 2, 3 or 4. 



15 




25 



71. A compound having the structure: 

12 H 
R \ /IK ^0 




30 



35 



wherein Q is OH, OR", SH, SR'", NH 2 , NHR"', NRj 
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NR' 'OH, NR ' ' OR ' ' ' , or a linear or branched chain alkyl 
group, or an arylalkyl group, or an alkenyl or alkynyl 
group, or an aryl group, where R" is H, a linear or 
branched chain alkyl group, trialkylsilylalkyl, 
5 cyanoalkyl, or an aryl group, and R" ' is a linear or 
branched chain alkyl group, or an aryl group; wherein R° 
and R 1 are independently the same or different and are H, 
a linear or branched chain alkyl, an alkoxyalkyl, azido- 
alkyl, aminoalkoxyalkyl, az idoalkoxyalky 1 , 

10 trihaloalkoxyalkyl, aminoalkyl, hydroxyalkyl, or an aryl 
group, or (CH 2 ) t W, where W is NH 2 , NHR' , NR^, NHOH, JTRj'Z' 
, NHCOR' , N 3 , N0 2 or CH2W°(CH 2 ) V W 1 # or a linear or branched 
chain alkyl group, or an arylalkyl group, or an alkenyl 
or alkynyl group, or an aryl group, where R' is a linear 

15 or branched chain alkyl group, or an aryl group, where W° 
is O, S or NH, where W 1 is NH 2 , NHR', NR^, NHOH, N^'Z', 
NHCOR', N 3 or N0 2 , and where R' is a linear or branched 
chain alkyl group, or an aryl group, where Z* is a 
pharmaceutical^ acceptable counter ion, and t is 1, 2, 3, 

20 4, 5 or 6 and v is 2, 3, 4, 5 or 6; wherein R 3 , R 9 and R 10 
are independently the same or different and are H or a 
linear or branched chain alkyl group; wherein R 4 is H or 
a linear or branched chain alkyl, alkyloxymethyl, or 
alkoxyethyl group, or a hydroxymethyl or hydroxyethyl 

25 group, or a linear or branched chain alkenylalkyl group; 
wherein R 7 and R 8 are independently the same or different 
and are H, CN, CF 3 , OH, OR', OCOR' , NH 2 , NHR', NR' 2 , 
NHCOR', CONHg, CONHR' , CONRj' , COOH, COOR' , CHO, COR', 
COSH, COSR', COO(CH 2 ) q OH or COOCCH^OR' , or a benzyl 

30 group, a linear or branched chain alkyl or cycloalkyl 
group, or are a heteroaryl group comprising a pyridyl, 
indolyl, indolylalkyl, quinolinyl, isoguinolinyl, pyrryl, 
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furyl or thiophene group, or an aryl group having the 
structure: 



10 



15 




wherein R 9 and R 10 are independently the same or different 
and are H, CI, Br, I, F, OH, N0 2 , N,, OR ,v , OCOR iv , 0CO0R iv , 
OCONHR <v , NH 2 , NHR iv , NR ,V 2 , NHC0R iv , NHCOOR iv or NHCONHR iv , 
where R' is a linear or branched chain alkyl group, and 
R 1y is a linear or branched chain alkyl group, and q is 2, 
3, 4 or 5; wherein R 11 is H or a linear chain alkyl group; 
wherein R 12 is H or a linear chain alkyl or acyl group; 
and wherein n is 0, l, 2, 3 or 4. 



20 



25 



72. A compound having the structure: 




30 



35 



wherein Y is -(CH 2 ) n -, where n is 1, 2, 3, 4 or 5; -(CH 2 ) h - 
0-(CH 2 ) k -, where h and k are independently the same or 
different and are 2, 3 or 4; - (CH 2 ) h -CH=CH- (CH 2 ) k - ; or - 
(CH^h-CsC-CCH^-, where h and k are independently the 
same or different and are l, 2, 3 or 4; wherein A is CH 2 , 
CR' 2 , NH, NR', NCHO, NCOR' , NOH, O or S, where R' is a 
methyl, ethyl or propyl group; wherein Z is 0, NH, NCHO, 
NCOR", NR", NOR", or CH 2 , where R" is a methyl, ethyl 
or propyl group; wherein R is H or a linear or branched 
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chain alkyl or acyl group, or an aryl group; wherein R° is 
H, a linear or branched chain alkyl, an alkoxyalkyl, 
azidoalkyl , aminoalkoxyalkyl , azidoalkoxyalkyl , 
trihaloalkoxyalkyl, aminoalkyl, hydroxyalkyl, or an aryl 
5 group, or (CH 2 ) t W, where W is NH 2 , NHR', NR^, NHOH, iTR^Z* 
, NHCOR', N 3 , N0 2 or CH 2 W°(CH 2 ) v w\ or a linear or branched 
chain alkyl group, or an arylalkyl group, or an alkenyl 
or alkynyl group, or an aryl group, where R' is a linear 
or branched chain alkyl group, or an aryl group, where W° 

10 is O, S or NH, where W 1 is NH 2 , NHR' , m,', NHOH, N*Rj'Z\ 
NHCOR', N 3 or N0 2 , and where R' is a linear or branched 
chain alkyl group, or an aryl group, where Z* is a 
pharmaceutical ly acceptable counterion, and t is 1, 2, 3, 
4, 5 or 6 and v is 2, 3, 4, 5 or 6; wherein R 7 and R 8 are 

15 independently the sane or different and are H, CN, CF 3 , 
OH, OR', OCOR', NH 2 , NHR', NR' 2 , NHCOR', C0NH 2 , CONHR' , 
CONRg' , COOH, COOR', CHO, COR', COSH, COSR' , COO(CH 2 ) q OH 
or C00(CH 2 ) q OR' , or a benzyl group, a linear or branched 
chain alkyl or cycloalkyl group, or are a heteroaryl 

20 group comprising a pyridyl, indolyl, indolylalkyl, 
quinolinyl, isoquinolinyl, pyrryl, furyl or thiophene 
group, or an aryl group having the structure: 



25 




R 10 

wherein R 9 and R 10 are independently the same or different 
30 and are H, CI, Br, I, F, OH, N0 2 , N 3 , OR w , OCOR w , OCOOR iy , 
OCONHR w , NH 2 , NHR <V , NR* V 2 , NHCOR iv , NHCOOR fv or NHCONHR iv , 
where R' is a linear or branched chain alkyl group, and 
R lv is a linear or branched chain alkyl group, and q is 2, 
3, 4 or 5; wherein R 12 is H or a linear chain alkyl group; 
35 wherein j is 1, 2, 3 or 4; and wherein p is 0, 1, 2 or 3. 



WO 94/22829 



PCT/US94/03852 



-652- 

73. A compound having the structure: 



5 



10 




wherein X is NH, NR" , 0 or S, where R" is H or a linear 
or branched chain alkyl or acyl group, or an aryl group; 
wherein Y is -(CH^-, where n is 1, 2, 3, 4 or 5; -(CH 2 )„- 
°~< CH 2>k~' where h and k are independently the sane or 
15 different and are 2, 3 or 4; -(CH^-CH-CH-CCH^-; or - 
(CH2) h -C=C-(CH 2 ) k -, where h and k are independently the 
same or different and are 1, 2, 3 or 4; wherein Z is O, 
NH, NCHO, NCOR, NR', NOR' or CHj, where R' is a methyl, 
ethyl or propyl group; wherein R 1 is H, CI, Br, I, F, N0 2 , 
20 CN, OH, OR 2 , OCOR 2 , NHj, NR 2 , NHCORj, or CF,, where R 2 is a 
linear or branched chain alkyl group, or an aryl group; 
wherein R 4 is H, or a linear or branched chain alkyl 
group, or an aryl group; wherein R 7 and R 8 are independ- 
ently the same or different and are H, CN, CF 3 , OH, OR', 
25 OCOR', NH 2 , NHR', NR' 2 , NHCOR' , CON^, CONHR', CONRj' , 
COOH, COOR', CHO, COR', COSH, COSR', COO(CH 2 ) q OH or 
COO(CH 2 ) <| OR', or a benzyl group, a linear or branched 
chain alkyl or cycloalkyl group, or are a heteroaryl 
group comprising a pyridyl, indolyl, indolylalkyl , 
30 quinolinyl, isoquinolinyl, pyrryl, furyl or thiophene 
group, or an aryl group having the structure: 



35 




R 10 
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wherein R 9 and R 10 are independently the sane or different 
and are H, CI, Br, I, F, OH, N0 2 , N 3 , OR jv , 0C0R ,y , OCOOR iv , 
OCONHR ,v , NH 2 , NHR ,V , NR*, NHCOR iv , NHCOOR ,v or NHCONHR iv , 
where R' is a linear or branched chain alkyl group, and 
5 R ,v is a linear or branched chain alkyl group, and q is 2, 
3, 4 or 5; wherein R 12 is H or a linear chain alkyl group; 
and wherein p is 0, l, 2 or 3. 

74. A compound having the structure: 



15 




wherein A is CHj, CRj, NH, NR, NCHO, NCOR, NOH, 0 or S, 
20 where R is a methyl, ethyl or propyl group; wherein Y is 
-(CH 2 ) n -, where n is 1, 2, 3, 4 or 5; -(CH 2 ) h -0-(CH 2 ) k -, 
where h and k are independently the same or different and 
are 2, 3 or 4; -(CH 2 ) h -CH=CH-(CH 2 ) k - 7 or -(CH^-c-C-CCH^, 
where h and k are independently the same or different and 
25 are l, 2, 3 or 4; wherein Z is o f NH, NCHO, NCOR', NR', 
NOR' or CHj, where R' is a methyl, ethyl or propyl group; 
wherein X is NH, NR", o or S, where R" is H or a linear 
or branched chain alkyl or acyl group, or an aryl group; 
wherein R* is H, or a linear or branched chain alkyl 
30 group, or an aryl group; wherein R 7 and R 8 are independ- 
ently the same or different and are H, CN, CF Jf OH, OR', 
OCOR', NHj, NHR', NR' 2 , NHCOR' , CONHj, CONHR' , CONRj' , 
COOH, COOR', CHO, COR', COSH, COSR', COOCCH^OH or 
COOCCH^OR', or a benzyl group, a linear or branched 
35 chain alkyl or cycloalkyl group, or are a heteroaryl 
group comprising a pyridyl, indoiyl, indolylalkyl, 
quinolinyl, isoquinolinyl, pyrryl, furyl or thiophene 
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group, or an aryl group having the structure: 

R io 

wherein R 9 and R 10 are independently the same or different 
and are H, CI, Br, I, F, OH, N0 2 , N 3 , OR fv , OCOR jv , OCOOR iv , 
10 OCONHR ,v , NH 2 , NHR iv , NR' V 2 , NHCOR iv , NHCO0R lv or NHC0NHR iv , 
where R' is a linear or branched chain alkyl group, and 
R ,v is a linear or branched chain alkyl group, and q is 2, 
3, 4 or 5; wherein R 12 is H or a linear chain alkyl group; 
and wherein p is 0, 1, 2 or 3. 

15 

75. A compound having the structure: 




wherein Y is -(CH^-, where n is l, 2, 3, 4 or 5; -(CH 2 )„- 
0-(CH 2 ) k -, where h and k are independently the same or 
different and are 2, 3 or 4; - ( Clt, ) h -CH=CH- ( CH 2 ) k - ; or - 
(CH 2 ) h -C«C-(CH 2 ) l( -, where h and k are independently the 

30 same or different and are l, 2, 3 or 4; wherein z is o, 
NH, NCHO, NCOR, NR, NOR or CH 2 , where R is a methyl, ethyl 
or propyl group; wherein X is NH, NR', O, or S, where R' 
is H or a linear or branched chain alkyl or acyl group, 
or an aryl group; wherein R 7 and R 8 are independently the 

35 same or different and are H, CN, CF 3 , OH, OR', OCOR' , N^, 
NHR', NR' 2 , NHCOR', CON^, CONHR' , CONRj', COOH, COOR' , 
CHO, COR', COSH, COSR', COO(CH 2 ) q OH or C00(CH 2 ) q OR' , or a 
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benzyl group, a linear or branched chain alkyl or 
cycloalkyl group, or are a heteroaryl group comprising a 
pyridyl, indolyl, indolylalkyl , guinolinyl, isoguin- 
olinyl, pyrryl, furyl or thiophene group, or an aryl 
group having the structure: 




wherein R 9 and R 10 are independently the sane or different 
and are H, CI, Br, I, F, OH, N0 2 , N 3 , OR ,v , 0C0R iv , 0C00R ly , 
OCONHR lv , NHj, NHR iy , NR 1v 2 , NHC0R iv , NHCOOR fv or NHCONHR ,v , 
15 where R' is a linear or branched chain alkyl group, and 
R ,v is a linear or branched chain alkyl group, and g is 2, 
3, 4 or 5; wherein R 12 is H or a linear chain alkyl group; 
wherein m and n are independently the same or different 
and are 0 or 1; and wherein p is 0, 1, 2 or 3. 



76. A compound having the structure: 





30 

wherein B is CH or N; wherein Q is OH, OR", SH, SR" ' , 
NH 2 , NHR'", NRj'", NR' 'OH, NR"OR"', or a linear or 
branched chain alkyl group, or an arylalkyl group, or an 
35 alkenyl or alkynyl group, or an aryl group, where R" is 
H, a linear or branched chain alkyl group, 
trialkylsilylalkyl, cyanoalkyl, or an aryl group, and 
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R' " is a linear or branched chain alkyl group, or an 
aryl group; wherein R° and R 1 are independently the same 
or different and are H, a linear or branched chain alkyl, 
an alkoxyalkyl, azidoalkyl, aminoalkoxyalkyl, azido- 
5 alkoxyalkyl, trihaloalkoxyalkyl, aminoalkyl, hydroxy- 
alkyl, or an aryl group, or (CH 2 ) t W, where W is NH 2 , NHR', 
NRj', NHOH, ITRj'Z-, NHCOR' , N 3 , N0 2 or CH 2 W°(CH 2 ) y W\ or a 
linear or branched chain alkyl group, or an arylalkyl 
group, or an alkenyl or alkynyl group, or an aryl group, 
10 where R' is a linear or branched chain alkyl group, or an 
aryl group, where W° is 0, S or NH, where W 1 is NH 2 , NHR', 
NR^, NHOH, H%'Z\ NHCOR', N, or N0 2 , and where R' is a 
linear or branched chain alkyl group, or an aryl group, 
where Z" is a pharmaceutical^ acceptable counter ion, and 
15 t is l, 2, 3, 4, 5 or 6 and v is 2, 3, 4, 5 or 6; wherein 
R is H or a linear or branched chain alkyl or acyl group, 
or an aryl group; wherein R 2 , R 9 and R 10 are independently 
the same or different and are H or a linear or branched 
chain alkyl group; wherein R 4 is H or a linear or branched 
20 chain alkyl, alkyloxymethyl, or alkoxyethyl group, or a 
hydroxymethyl or hydroxyethyl group, or a linear or 
branched chain alkenylalkyl group; wherein R 7 and R 8 are 
independently the same or different and are H, CN, CF 3 , 
OH, OR', 0C0R', NHj, NHR' , NR' 2 , NHCOR', C0NH 2 , CONHR', 
25 CONRj' , COOH, COOR' , CHO, COR', COSH, COSR' , COOfCH^OH 
or COO(CH 2 ) q OR', or a benzyl group, a linear or branched 
chain alkyl or cycloalkyl group, or are a heteroaryl 
group comprising a pyridyl, indolyl, indolylalkyl, 
quinolinyl, isoquinolinyl, pyrryl, furyl or thiophene 
30 group, or an aryl group having the structure: 



wherein R 9 and R are independently the same or different 




9 



35 
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and are H, CI, Br, I, F, OH, N0 2 , N 3 , OR iv , OCOR ,v , OCOOR w , 
OCONHR 1v , NH 2 , NHR iv , NR iv 2 , NHCOR iv , NHCOOR iv or NHCONHR iv , 
where R' is a linear or branched chain alkyl group, and 
R 1V is a linear or branched chain alkyl group, and q is 2, 
5 3, 4 or 5; wherein R 11 is H or a linear chain alkyl group; 
wherein R 12 is H or a linear chain alkyl group; and 
wherein n is 2, 3 or 4. 




20 wherein B is CH or N; wherein Q is OH, OR", SH, SR'", 
NHj, NHR'", NRj' ' ' , NR' 'OH, NR' 'OR' ' ' , or a linear or 
branched chain alkyl group, or an arylalkyl group, or an 
alkenyl or alkynyl group, or an aryl group, where R" is 
H, a linear or branched chain alkyl group, 

25 trialkylsilylalkyl, cyanoalkyl, or an aryl group, and 
R'" is a linear or branched chain alkyl group, or an 
aryl group; wherein R° and R 1 are independently the same 
or different and are H, a linear or branched chain alkyl, 
an alkoxyalkyl, azidoalkyl, aminoalkoxyalkyl, azido- 

30 alkoxyalkyl, trihaloalkoxyalkyl, aminoalkyl, hydroxy- 
alkyl, or an aryl group, or (CH^W, where W is NHj, NHR', 
NRj', NHOH, iTRj'Z-, NHCOR', N,, N0 2 or CH 2 W 0 (CH 2 ) V W 1 , or a 
linear or branched chain alkyl group, or an arylalkyl 
group, or an alkenyl or alkynyl group, or an aryl group, 

35 where R' -is a linear or branched chain alkyl group, or an 
aryl group, where w° is 0, S or NH, where W 1 is NHj, NHR', 
NR 2 ', NHOH, iTRj'Z', NHCOR', N, or N0 2 , and where R' is a 
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linear or branched chain alkyl group, or an aryl group, 
where Z~ is a pharmaceutical^ acceptable counter ion, and 
t is 1, 2, 3, 4, 5 or 6 and v is 2, 3, 4, 5 or 6; wherein 
R 7 is an aryl or diarylalkyl group; wherein R 11 is a linear 
5 chain alkyl group; wherein R 12 is K or a linear chain 
alkyl group; wherein j and k are independently the same 
or different and are 0, 1, 2, 3 or 4; and wherein n is 2, 
3 or 4. 

10 78. A compound having the structure: 

H 



15 




wherein B is CH or N; wherein Q is OH, OR", SH, SR'", 
NHj, NHR'", NRj' 9 9 , NR"OH, NR"OR"', or a linear or 
branched chain alkyl group, or an arylalkyl group, or an 
alkenyl or alkynyl group, or an aryl group, where R" is 

25 H, a linear or branched chain alkyl group, trialkyl- 
silylalkyl, cyanoalkyl, or an aryl group, and R'" is a 
linear or branched chain alkyl group, or an aryl group; 
wherein R 1 is H, a linear or branched chain alkyl, an 
alkoxyalkyl, azidoalkyl, aminoalkoxyalkyl, azido- 

30 alkoxyalkyl, trihaloalkoxyalkyl, aminoalkyl, hydroxy- 
alkyl, or an aryl group, or (CH^W, where W is m 29 NHR' , 
NRg' , NHOH, N*R,'Z-, NHCOR' , N 3 , N0 2 or Ciy* 0 ^) V W 1 , or a 
linear or branched chain alkyl group, or an arylalkyl 
group, or an alkenyl or alkynyl group, or an aryl group, 

35 where R'*is a linear or branched chain alkyl group, or an 
aryl group, where W° is 0, S or NH, where W 1 is NH 2 , NHR', 
NR/, NHOH, iTRj'Z', NHCOR' , N 3 or N0 2 , and where R' is a 
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linear or branched chain alkyl group, or an aryl group, 
where Z' is a pharmaceutical^ acceptable counter ion, and 
tisl, 2, 3, 4, 5 or 6 and v is 2, 3, 4, 5 or 6; wherein 
R is H or a linear or branched chain alkyl or acyl group, 
or an aryl group; wherein R 2 , R 9 and R 10 are independently 
the same or different and are H or a linear or branched 
chain alkyl group; wherein R 4 is H or a linear or branched 
chain alkyl, alkyloxymethyl, or alkoxyethyl group, or a 
hydroxymethyl or hydroxyethyl group, or a linear or 
branched chain alkenylalkyl group; wherein R 7 and R e are 
independently the same or different and are H, CN, CF 3 , 
OH, OR', OCOR', NHj, NHR', NR' 2 , NHCOR', CONHj, CONHR' , 
CONRg' , COOH, COOR', CHO, COR', COSH, COSR', COOfCH^OH 
or COOfCH^OR', or a benzyl group, a linear or branched 
chain alkyl or cycloalkyl group, or are a heteroaryl 
group comprising a pyridyl, indolyl, indoly lalkyl , 
quinolinyl, isoquinolinyl, pyrryl, furyl or thiophene 
group, or an aryl group having the structure: 




E 10 

wherein R* and R 10 are independently the same or different 
and are H, CI, Br, I, F, OH, N0 2 , N,, 0R W , OCOR lv , OCOOR'\ 
OCONHR w , NHj,, NHR ,V , NR ,V 2 , NHCOR w > NHCOOR fv or NHCONHR w , 
where R' is a linear or branched chain alkyl group, and 
R <v is a linear or branched chain alkyl group, and q is 2, 
3, 4 or 5; wherein R 11 is H or a linear chain alkyl group; 
wherein R 12 is H or a linear chain alkyl group; wherein j 
is 1, 2, 3 or 4; and wherein n is 2, 3 or 4. 
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79. A compound having the structure: 




10 



wherein B is CH or N; wherein Q is OH, OR", SH, SR'", 
NH 2 , NHR' 9 9 , NRj' 9 9 , NR' 'OH, NR"OR"', or a linear or 
branched chain alkyl group, or an arylalkyl group, or an 
15 alkenyl or alkynyl group, or an aryl group, where R" is 
H, a linear or branched chain alkyl group, trialkyl- 
silylalkyl, cyanoalkyl, or an aryl group, and R"' is a 
linear or branched chain alkyl group, or an aryl group; 
wherein R° and R 1 are independently the sane or different 
20 and are H, a linear or branched chain alkyl, an 
alkoxyalkyl , az idoalkyl , aminoalkoxyalkyl , azido- 
alkoxyalkyl , trihaloalkoxyalkyl , aminoalkyl , hydroxy- 
alkyl, or an aryl group, or (CH^W, where W is NHg, NHR # , 
NV, NHOHr N^'Z", NHCOR' , N 3 , N0 2 or GH^GH^ y , or a 
25 linear or branched chain alkyl group, or an arylalkyl 
group, or an alkenyl or alkynyl group, or an aryl group, 
where R' is a linear or branched chain alkyl group, or an 
aryl group, where W° is o, s or NH, where W 1 is NI^, NHR', 
NRj', NHOH, N^'Z', NHCOR' , N, or N0 2 , and where R' is a 
30 linear or branched chain alkyl group, or an aryl group, 
where Z' is a pharmaceutical ly acceptable counter ion, and 
t is 1, 2, 3, 4, 5 or 6 and v is 2, 3, 4, 5 or 6; wherein 
R is H or a linear or branched chain alkyl or acyl group, 
or an aryl group; wherein R 2 , R 9 and R 10 are independently 
35 the same or different and are H or a linear or branched 
chain alkyl group; wherein R 4 is H or a linear or branched 
chain alkyl, alkyloxymethyl, or alkoxyethyl group, or a 
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hydroxymethyl or hydroxyethyl group, or a linear or 
branched chain alkenylalkyl group; wherein R 7 and R 8 are 
independently the same or different and are H, CN, CF 3 , 
OH, OR', OCOR', NH 2 , NHR' , NR' 2 , NHCOR' , CONH 2 , CONHR' , 
5 CONRg', COOH, C00R', CHO, COR', COSH, COSR' , COO(CH 2 ) q OH 
or COO(CH 2 ) q OR' , or a benzyl group, a linear or branched 
chain alkyl or cycloalkyl group, or are a heteroaryl 
group comprising a pyridyl, indolyl, indolylalkyl, 
quinolinyl, isoquinolinyl, pyrryl, furyl or thiophene 
10 group, or an aryl group having the structure: 



15 




wherein R 9 and R 10 are independently the same or different 
and are H, CI, Br, I, F, OH, N0 2 , N 3 , OR 1v , OCOR* v , OCOOR w , 
OCONHR ,v , NH 2 , NHR iv , NR iv 2 , NHCOR fv , NHCOOR w or NHCONHR fv , 
20 where R' is a linear or branched chain alkyl group, and 
R iv is a linear or branched chain alkyl group, and q is 2, 
3, 4 or 5; wherein R 11 is H or a linear chain alkyl group; 
wherein R 12 is H or a linear chain alkyl or acyl group; 
and n is 2, 3 or 4. 

25 

80. A compound having the structure: 

H 



30 



35 




wherein A is CH 2 , CR^ NH, NR, NCHO, NCOR, NOH, o or S, 
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where R is a methyl, ethyl or propyl group; wherein B is 
CH or N; wherein Y is -(CH 2 ) n -, where n is 1, 2, 3, 4 or 
5; -(CH 2 ) h -0-(CH 2 ) k -, where h and k are independently the 
same or different and are 2, 3 or 4; -(CH^-CH-CH-fCH^-; 
5 or -(CH 2 ) h -CsC-(CH 2 ) k -, where h and k are independently the 
same or different and are l, 2, 3 or 4; wherein Z is O, 
NH, NCHO, ncor, NR, NOR or CH 2 , where R is a methyl, ethyl 
or propyl group; wherein R° is H, a linear or branched 
chain alkyl, an alkoxyalkyl, azidoalkyl, 
10 aminoalkoxyalkyl, azidoalkoxyalkyl, tr ihaloalkoxyalkyl , 
aminoalkyl, hydroxyalkyl, or an aryl group, or (CH 2 ) t W, 
where W is NH 2 , NHR' , NRj' , NHOH, lTRj'Z', NHCOR', N 3 , N0 2 
or CH^CH^W 1 , or a linear or branched chain alkyl 
group, or an arylalkyl group, or an alkenyl or alkynyl 
15 group, or an aryl group, where R' is a linear or branched 
chain alkyl group, or an aryl group, where W° is o, S or 
NH, where W 1 is NH 2 , NHR', NRj' , NHOH, N^'Z', NHCOR', N 3 
or N0 2 , and where R' is a linear or branched chain alkyl 
group, or an aryl group, where Z" is a pharmaceutically 
20 acceptable counter ion, and t is l, 2, 3, 4, 5 or 6 and v 
is 2, 3, 4, 5 or 6; wherein R is H or a linear or 
branched chain alkyl or acyl group, or an aryl group; 
wherein R 7 and R 8 are independently the same or different 
and are H, CN, CF 3 , OH, OR', OCOR' , NI^, NHR', NR' 2 , 
25 NHCOR', CONH 2 , CONHR' , CONRj', COOH, COOR', CHO, COR', 
COSH, COSR', COO(CH 2 ) q OH or COO(CH 2 ) q OR' , or a benzyl 
group, a linear or branched chain alkyl or cycloalkyl 
group, or are a heteroaryl group comprising a pyridyl, 
indolyl, indolylalkyl , quinolinyl, isoquinolinyl , pyrryl, 
30 furyl or thiophene group, or an aryl group having the 
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structure : 



5 




wherein R 9 and R 10 are independently the sane or different 
and are H, CI, Br, I, F, OH, N0 2 , N 3 , OR ,v , OCOR iv , OCOOR w , 
10 OCONHR ,v , NH 2 , NHR ,V , NR iv 2 , NHCOR ,v , NHCOOR iv or NHCONHR' v , 
where R' is a linear or branched chain alkyl group, and 
R iv is a linear or branched chain alkyl group, and q is 2, 
3, 4 or 5; wherein R 12 is H or a linear chain alkyl group; 
wherein j is 1, 2, 3 or 4; and wherein p is 0, l, 2 or 3. 

15 

81. A compound having the structure: 

H 



20 



25 




wherein B is CH or N; wherein X is NH, NR', o, or s, 
where R' is H or a linear or branched chain alkyl or acyl 
group, or an aryl group; wherein Y is -(CHj),,-, where n is 
1, 2, 3, 4 or 5; -(CH^-O-CCH^-, where h and k are 

30 independently the same or different and are 2, 3 or 4; 
- ( CH 2 ) h -CH=CH- ( CH 2 ) k - ; or - (CH 2 ) h -C=C-(CH 2 ) k -, where h and 
k are independently the same or different and are 1, 2, 
3 or 4; wherein Z is o, NH, HCHO, ncor, NR, NOR or CH^ 
where R is a methyl, ethyl or propyl group; wherein R 1 is 

35 H, CI, Br, I, F, N0 2 , CN, OH, OR 2 , OCOR 2 , NHj, NR 2 , NHCOI^ 
or CF 3 , where R 2 is a linear or branched chain alkyl 
group, or an aryl group; wherein R 4 is H, or a linear or 
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branched chain alkyl group, or an aryl group; wherein R 7 
and R 8 are independently the same or different and are H, 
CN, CF 3 , OH, OR', OCOR', NH 2 , NHR' , NR' 2 , NHCOR' , CONH 2/ 
CONHR', CONRj' , COOH, COOR' , CHO, COR', COSH, COSR' 
COO(CH 2 ) q OH or COO(CH 2 ) q OR' , or a benzyl group, a linear or 
branched chain alkyl or cycloalkyl group, or are a 
heteroaryl group comprising a pyridyl, indolyl, 
indolylalkyl, quinolinyl, isoquinolinyl, pyrryl, furyl or 
thiophene group, or an aryl group having the structure: 




15 

wherein R 9 and R 10 are independently the same or different 
and are H, CI, Br, I, F, OH, N0 2 , N 3 , OR iv , OCOR iv , 0COOR iv , 
OCONHR iv , NH 2# KHR |V , NR iv 2 , NHCOR 1v , NHCOOR™ or NHCONHR iv , 
where R' is a linear or branched chain alkyl group, and 
20 R ,v is a linear or branched chain alkyl group, and q is 2, 
3, 4 or 5; wherein R 12 is H or a linear chain alkyl group; 
and wherein p is 0, 1, 2 or 3. 



82. A compound having the structure: 




wherein A is CH 2 , CR^ NH, NR, NCHO, NCOR, NOH, 0 or S, 
35 where R is a methyl, ethyl or propyl group; B is CH or N; 
wherein Y is -(CH 2 ) n -, where n is 1, 2, 3, 4 or 5; -(CH 2 ) h - 
0-(CH 2 ) k -, where h and k are independently the same or 
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different and are 2, 3 or 4; -(CH 2 ) h -CH=CH-(CH 2 ) k -; or - 
( a ^)h" CeC "( CH 2)k~' where h and k are independently the 
sane or different and are 1, 2, 3 or 4; wherein Z is O, 
NH, NCHO, NCOR, NR, NOR or CH 2 , where R is a methyl, ethyl 
5 or propyl group; wherein X is NH, NR' , O or S, where R' 
is H or a linear or branched chain alkyl or acyl group, 
or an aryl group; wherein R 4 is H, or a linear or branched 
chain alkyl group, or an aryl group; wherein R 7 and R 8 are 
independently the same or different and are H, CN, CF 3 , 

10 OH, OR', OCOR', NH 2 , NHR' , NR' 2 , NHCOR' , CON^, CONHR' , 
CONRj' , COOH, COOR', CHO, COR', COSH, COSR', COO(CH 2 ) q OH 
or COO(CH 2 ) q OR', or a benzyl group, a linear or branched 
chain alkyl or cycloalkyl group, or are a heteroaryl 
group comprising a pyridyl, indolyl, indolylalky 1 , 

15 quinolinyl, isoquinolinyl, pyrryl, furyl or thiophene 
group, or an aryl group having the structure: 

20 N | ' 

wherein R 9 and R 10 are independently the same or different 
and are H, CI, Br, I, F, OH, N0 2 , N 3 , OR ,v , OC0R <v , OCOOR ,v , 
OCONHR ,v , NH 2 , NHR ,V , NR ,V 2 , NHCOR iv , NHCOOR* or NHCONHR w , 
25 where R' is a linear or branched chain alkyl group, and 
R ,v is a linear or branched chain alkyl group, and q is 2, 
3, 4 or 5; wherein R 12 is H or a linear chain alkyl group; 
and wherein p is 0, 1, 2 or 3. 
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83. A compound having the structure: 



30 




io M m L J n L J p R e 

wherein B is CH or N; wherein y is -(CH 2 ) n -, where n is 1, 
2, 3, 4 or 5; -(CH 2 ) h -0-(CH2) k -, where h and k are 
independently the same or different and are 2, 3 or 4; 
-(CH 2 ) h -CH=CH-(CH 2 ) k -; or - (CH 2 ) h -c^C-(CH 2 ) where h and 

15 k are independently the same or different and are 1, 2, 
3 or 4; wherein 2 is O, NH, NCHO, NCOR, NR, NOR or CI^, 
where R is a methyl, ethyl or propyl group; wherein X is 
NH, NR', o or S, where R' is H or a linear or branched 
chain alkyl or acyl group, or an aryl group; wherein R 7 

20 and R 8 are independently the same or different and are H, 
CN, CF 3 , OH, OR', OCOR', NH 2 , NHR' , NR' 2 , NHCOR' , CONH 2 , 
CONHR', CONRj' , COOH, COOR', CHO, COR', COSH, COSR', 
COO(CH2) q OH or COOCCH^OR', or a benzyl group, a linear or 
branched chain alkyl or cycloalkyl group, or are a 

25 heteroaryl group comprising a pyridyl, indolyl, 
indolylalkyl, quinolinyl, isoquinolinyl, pyrryl, furyl or 
thiophene group, or an aryl group having the structure: 




wherein R 9 and R 10 are independently the same or different 
35 and are H, CI, Br, I, F, OH, N0 2 , N 3 , 0R iv , 0C0R ,v , 0C00R ,v , 
OCONHR iv , NH 2 , NHR 1V , NR ,V 2 , NHC0R ,v , NHCOOR 1v or NHC0NHR ,v , 
where R' is a linear or branched chain alkyl group, and 
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R ,v is a linear or branched chain alkyl group, and q is 2, 
3, 4 or 5; wherein R 12 is H or a linear chain alkyl group; 
wherein n and n are independently the same or different 
and are 0 or 1; and wherein p is o, l, 2 or 3. 

84. A compound having the structure: 



10 



15 




wherein B is 0 or S; wherein Q is OH, OR", SH, SR' " , 
NH 2 , NHR'", NRj'", NR"0H, NR' 'OR' " f or a linear or 
branched chain alkyl group, or an arylalkyl group, or an 
20 alkenyl or alkynyl group, or an aryl group, where R" is 
H, a linear or branched chain alkyl group, trialkyl- 
silylalkyl, cyanoalkyl, or an aryl group, and R'" is a 
linear or branched chain alkyl group, or an aryl group; 
wherein R° and R 1 are independently the same or different 
25 and are H, a linear or branched chain alkyl, an 
alkoxyalkyl, azidoalkyl, aminoalkoxyalkyl , azido- 
alkoxyalkyl, trihaloalkoxyalkyl, aminoalkyl, hydroxy- 
alkyl, or an aryl group, or (CH^W, where W is NHj, NHR', 
NRj', NHOH, iTRj'Z-, NHCOR' , N 3 , NO z or CHjW^CHj) y W\ or a 
30 linear or branched chain alkyl group, or an arylalkyl 
group, or an alkenyl or alkynyl group, or an aryl group, 
where R' is a linear or branched chain alkyl group, or an 
aryl group, where W° is 0, S or NH, where w 1 is NHj, NHR', 
NRj', NHOH, N^'Z', NHCOR', N 3 or N0 2 , and where R' is a 
35 linear or branched chain alkyl group, or an aryl group, 
where Z' is a pharmaceutical ly acceptable counterion, and 
t is l, 2, 3, 4, 5 or 6 and v is 2, 3, 4, 5 or 6; wherein 
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R is H or a linear or branched chain alkyl or acyl group, 
or an aryl group; wherein R 2 , R 9 and R 10 are independently 
the sane or different and are H or a linear or branched 
chain alkyl group; wherein R 4 is H or a linear or branched 
5 chain alkyl, alkyloxymethyl, or alkoxyethyl group, or a 
hydroxymethyl or hydroxyethyl group, or a linear or 
branched chain alkenylalkyl group; wherein R 7 and R 8 are 
independently the same or different and are H, CN, CF 3 , 
OH, OR', OCOR', NH 2 , NHR' , NR' 2 , NHCOR 9 , CONH 2 , CONHR' , 

10 CONRg' , COOH, COOR', CHO, COR', COSH, COSR' , COO(CH 2 ) q OH 
or COO(CH 2 ) q OR', or a benzyl group, a linear or branched 
chain alkyl or cycloalkyl group, or are a heteroaryl 
group comprising a pyridyl, indolyl, indolylalkyl , 
quinolinyl, isoquinolinyl, pyrryl, furyl or thiophene 

15 group, or an aryl group having the structure: 

-Q" 

20 X= T =/ 

wherein R 9 and R 10 are independently the same or different 
and are H, Cl, Br, I, F, OH, N0 2 , N 3 , OR ly , OCOR w , OCOOR iv , 
OCONHR fv , NHj, NHR' V , NR W 2 , NHCOR 1 v , NHCOOR* v or NHCONHR 1v , 
25 where R' is a linear or branched chain alkyl group, and 
R iv is a linear or branched chain alkyl group, and q is 2, 
3, 4 or 5; wherein R 11 is H or a linear chain alkyl group; 
wherein R 12 is H or a linear chain alkyl group; and n is 
2, 3 or 4. 
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85. A compound having the structure: 




R 



wherein B is 0 or S; wherein Q is OH, OR", SH, SR'", 
NH 2/ NHR'", NRg' 9 9 , NR"OH, NR' 'OR' 9 9 , or a linear or 
branched chain alkyl group, or an arylalkyl group, or an 
alkenyl or alkynyl group, or an aryl group, where R" is 
H, a linear or branched chain alkyl group, trialkyl- 
silylalkyl, cyanoalkyl, or an aryl group, and R"' is a 
linear or branched chain alkyl group, or an aryl group; 
wherein R° and R 1 are independently the sane or different 
and are H, a linear or branched chain alkyl, an 
alkoxyalkyl, azidoalkyl, aminoalkoxyalkyl, azido- 
alkoxyalkyl, trihaloalkoxyalkyl, aninoalkyl, hydroxy- 
alkyl, or an aryl group, or (CH^W, where W is NH 2 , NHR', 
NRj' , NHOH, N+Rj'Z", NHCOR' , N 3 , N0 2 or CH^fCl^) y W 1 , or a 
linear or branched chain alkyl group, or an arylalkyl 
group, or an alkenyl or alkynyl group, or an aryl group, 
where R' is a linear or branched chain alkyl group, or an 
aryl group, where W° is 0, S or NH, where W 1 is NH 2 , NHR', 
NRj', NHOH, N^'Z", NHCOR' , N 3 or N0 2 , and where R' is a 
linear or branched chain alkyl group, or an aryl group, 
where Z" is a pharmaceutically acceptable counterion, and 
t is 1, 2, 3, 4, 5 or 6 and v is 2, 3, 4, 5 or 6; wherein 
R is H or a linear or branched chain alkyl or acyl group, 
or an aryl group; wherein R 7 is an aryl or diarylalkyl 
group; wherein R 11 is H or a linear chain alkyl group; 
wherein R 12 is H or a linear chain alkyl group; wherein j 
and k are independently the sane or different and are 0, 
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1, 2, 3 or 4; and n is 2, 3 or 4 . 
86. A compound having the structure: 



5 



10 




wherein B is O or S; wherein Q is OH, OR", SH, SR'", 
15 NH 2 , NHR'", NRj' " , NR' 'OH, NR' 'OR' ' ' , or a linear or 
branched chain alkyl group, or an arylalkyl group, or an 
alkenyl or alkynyl group, or an aryl group, where R" is 
H, a linear or branched chain alkyl group, trialkyl- 
silylalkyl, cyanoalkyl, or an aryl group, and R'" is a 
20 linear or branched chain alkyl group, or an aryl group; 
wherein R 1 is H, a linear or branched chain alkyl, an 
alkoxyalkyl, azidoalkyl, aminoalkoxyalkyl, azido- 
alkoxyalkyl, trihaloalkoxyalkyl, aminoalkyl , hydroxy- 
alkyl, or an aryl group, or (CH 2 ) t W, where W is N^, NHR', 
25 NRj' , NHOH, V^'Z', NHCOR' , N 3 , N0 2 or CH^CH^ y W 1 , or a 
linear or branched chain alkyl group, or an arylalkyl 
group, or an alkenyl or alkynyl group, or an aryl group, 
where R' is a linear or branched chain alkyl group, or an 
aryl group, where W° is O, s or NH, where W 1 is NH^ NHR', 
30 NRj' , NHOH, N^Rj'Z", NHCOR' , N 3 or N0 2 , and where R' is a 
linear or branched chain alkyl group, or an aryl group, 
where Z" is a pharmaceutical^ acceptable counterion, and 
t is 1, 2, 3, 4, 5 or 6 and v is 2, 3, 4, 5 or 6; wherein 
R is H or a linear or branched chain alkyl or acyl group, 
35 or an aryl group; wherein R 2 , R 9 and R 10 are independently 
the same or different and are H or a. linear or branched 
chain alkyl group; wherein R< is H or a linear or branched 
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chain alkyl, alkyloxymethyl, or alkoxyethyl group, or a 
hydroxymethyl or hydroxyethyl group, or a linear or 
branched chain alkenylalkyl group; wherein R 7 and R 8 are 
independently the same or different and are H, CN, CF 3 , 
5 OH, OR', OCOR', NH 2 , NHR' , NR' 2 , NHCOR' , CONH 2 , CONHR' , 
CONRg', COOH, COOR', CHO, COR', COSH, COSR' , COO(CH 2 ) q OH 
or COO(CH 2 ) q OR' , or a benzyl group, a linear or branched 
chain alkyl or cycloalkyl group, or are a heteroaryl 
group comprising a pyridyl, indolyl, indolylalkyl, 
10 quinolinyl, isoquinolinyl, pyrryl, furyl or thiophene 
group, or an aryl group having the structure: 



15 




R 10 

wherein R 9 and R 10 are independently the same or different 
and are H, CI, Br, I, F, OH, N0 2 , N 3 , 0R iv , OCOR iv , OCOOR iv , 

20 OCONHR iv , NH 2 , NHR iv , NR 1v 2 , NHCOR 1 v , NHCOOR" or NHC0NHR w , 
where R' is a linear or branched chain alkyl group, and 
R w is a linear or branched chain alkyl group, and q is 2, 
3, 4 or 5; wherein R 11 is H or a linear chain alkyl group; 
wherein R 12 is H or a linear chain alkyl group; wherein j 

25 is 1, 2, 3 or 4; and wherein n is 2, 3 or 4. 

87. A compound having the structure: 



30 




R 

wherein B is O or S; wherein Q is OH, OR", SH, SR'", 
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NH 2 , NHR' ' ' , NR 2 ' ' ' , NR"OH, NR"OR"', or a linear or 
branched chain alkyl group, or an arylalkyl group, or an 
alkenyl or alkynyl group, or an aryl group, where R" is 
H, a linear or branched chain alkyl group, trialkyl- 
5 silylalkyl, cyanoalkyl, or an aryl group, and R" ' is a 
linear or branched chain alkyl group, or an aryl group; 
wherein R° and R 1 are independently the same or different 
and are H, a linear or branched chain alkyl, an 
alkoxyalkyl, azidoalkyl, aminoalkoxyalkyl, azido- 

10 alkoxyalkyl, trihaloalkoxyalkyl, aminoalkyl, hydroxy- 
alkyl, or an aryl group, or (CH 2 ) t W, where W is NH 2 , NHR', 
NRj,', NHOH, iTRj'Z-, NHCOR', N 3 , N0 2 or CH 2 W°(CH 2 ) y W 1 , or a 
linear or branched chain alkyl group, or an arylalkyl 
group, or an alkenyl or alkynyl group, or an aryl group, 

15 where R' is a linear or branched chain alkyl group, or an 
aryl group, where W° is 0, S or NH, where W 1 is NH 2 , NHR', 
NRg' , NHOH, N*Rj'Z\ NHCOR' , N 3 or N0 2 , and where R' is a 
linear or branched chain alkyl group, or an aryl group, 
where Z' is a pharmaceutical^ acceptable counterion, and 

20 t is 1, 2, 3, 4, 5 or 6 and v is 2, 3, 4, 5 or 6; wherein 
R is H or a linear or branched chain alkyl or acyl group, 
or an aryl group; wherein R 2 , R 9 and R 10 are independently 
the same or different and are H or a linear or branched 
chain alkyl group; wherein R 4 is H or a linear or branched 

25 chain alkyl, alkyloxymethyl or alkoxyethyl group, or a 
hydroxymethyl or hydroxyethyl group, or a linear or 
branched chain alkenylalkyl group; wherein R 7 and R 8 are 
independently the same or different and are H, CN, CF 3 , 
OH, OR', OCOR', NH 2 , NHR', NR' 2 , NHCOR', C0NH 2 , CONHR', 

30 CONRj' , COOH, COOR' , CHO, COR', COSH, COSR', C00(CH 2 ) q 0H 
or COO(CH 2 ) q OR' , or a benzyl group, a linear or branched 
chain alkyl or cycloalkyl group, or are a heteroaryl 
group comprising a pyridyl, indolyl, indolylalkyl, 
quinolinyl, isoquinolinyl, pyrryl, furyl or thiophene 
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group, or an aryl group having the structure: 



5 




R io 

wherein R 9 and R 10 are independently the same or different 
and are H, CI, Br, I, F, OH, N0 2 , N 3 , OR iv , OCOR iv , OCOOR", 

10 OCONHR ,v , NHj, NHR Jy , NR ,V 2 , NHCOR**, NHCOOR" or NHCONHR' v , 
where R' is a linear or branched chain alkyl group, and 
R ,v is a linear or branched chain alkyl group, and q is 2, 
3, 4 or 5; wherein R 11 is H or a linear chain alkyl group; 
wherein R 12 is H or a linear chain alkyl or acyl group; 

15 and wherein n is 0, 1, 2, 3 or 4. 

88. A compound having the structure: 



20 



25 




wherein B is O or S; wherein Q is OH, OR", SH, SR'", 
NHj, NHR"', NRj' ' ' , NR' 'OH, NR' 'OR' ' ' , or a linear or 
branched chain alkyl group, or an arylalkyl group, or an 
30 alkenyl or alkynyl group, or an aryl group, where R" is 
H, a linear or branched chain alkyl group, trialkyl- 
silylalkyl, cyanoalkyl, or an aryl group, and R'" is a 
linear or branched chain alkyl group, or an aryl group; 
wherein R° is H, a linear or branched chain alkyl, an 
35 alkoxyalkyl, azidoalkyl, aminoalkoxyalkyl, azido- 
alkoxyalkyl, trihaloalkoxyalkyl, aminoalkyl, hydroxyalkyl 
or an aryl group, or (CH 2 ) t w, where W is NH 2 , NHR', nr^, 
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NHOH, ItRy'T, NHCOR ' , N 3 , N0 2 or CH 2 W° (CH 2 ) y w' , or a linear 
or branched chain alkyl group, or an arylalkyl group, or 
an alkenyl or alkynyl group, or an aryl group, where R' 
is a linear or branched chain alkyl group, or an aryl 
5 group, where W° is 0, S or NH, where W 1 is NHj, NHR', NR^, 
NHOH, Ittyz", NHCOR', N 3 or N0 2 , and where R' is a linear 
or branched chain alkyl group, or an aryl group, where Z" 
is a pharmaceutical ly acceptable counterion, and t is 1, 
2, 3, 4, 5 or 6 and v is 2, 3, 4, 5 or 6; wherein Y is - 
10 (CH 2 ) n -, where n is 1, 2, 3, 4 or 5; -(CH^-O-CCH^-, 
where h and k are independently the same or different and 
are 2, 3 or 4; -(CH 2 ) h -CH=CH-(CH 2 ) r ; or -(CH 2 ) r C=C-(CH 2 ) k -, 
where h and k are independently the same or different and 
are 1, 2, 3 or 4; wherein A is CI^, CR* 2 , NH, NR* , NCHO, 
15 NCOR», NOH, 0 or S, where R* is a methyl, ethyl or propyl 
group; wherein Z is 0, NH, NCHO, NC0R\ NR a , N0R a , or CH 2 , 
where R* is a methyl, ethyl or propyl group; wherein R is 
H or a linear or branched chain alkyl or acyl group, or 
an aryl group; wherein R 7 and R 8 are independently the 
20 same or different and are H, CN, CF 3 , OH, OR', OCOR', NHj, 
NHR', NR' 2 , NHCOR', C0NH ? , CONHR' , CONRj' , COOH, COOR' , 
CHO, COR', COSH, COSR', COOfCH^OH or COO(CH 2 ) q 0R' , or a 
benzyl group, a. linear or branched chain alkyl or 
cycloalkyl group, or are a heteroaryl group comprising a 
25 pyridyl, indolyl, indolylalkyl, guinolinyl, isoguin- 
olinyl, pyrryl, furyl or thiophene group, or an aryl 
group having the structure: 



30 




R 10 

wherein R 9 and R 10 are independently the same or different 
35 and are H, CI, Br, I, F, OH, N0 2 , N 3 , OR lv , OCOR ,v , 0C00R ,v , 
OCONHR ,v , NH 2 , NHR ,V , NR W 2 , NHC0R 1v , NHCOOR ,v or NHC0NHR ,v , 
where R' is a linear or branched chain alkyl group, and 
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R ,v is a linear or branched chain alkyl group, and q is 2, 
3, 4 or 5; wherein R 12 is H or a linear chain alkyl group; 
wherein j is l, 2, 3 or 4; and wherein p is 0, l, 2 or 3. 



5 89. A compound having the structure: 



10 



15 



20 



25 



30 





J P R 8 

wherein B is O or S; wherein X is NH, NR', 0, or S, where 
R' is H or a linear or branched chain alkyl or acyl 
group, or an aryl group; wherein Y is -(CH 2 ) n -, where n is 
1, 2, 3, 4 or 5; -(CH 2 ) h -0-(CH 2 ) k -, where h and k are 
independently the sane or different and are 2, 3 or 4; 
-(CH 2 ) h -CH=CH-(CH 2 ) k -; or - (CH 2 ) h -C=C- (CH 2 ) k -, where h and 
k are independently the same or different and are 1, 2, 
3 or 4; wherein Z is 0, NH, NCHO, NCOR, NR, NOR or CH 2 , 
where R is a methyl, ethyl or propyl group; wherein R 1 is 
H, CI, Br, I, F, N0 2 , CN, OH, OR z , OCOR 2 , NI^, NR 2 , NHCORj, 
or CF 3 , where R 2 is a linear or branched chain alkyl 
group, or an aryl group; wherein R 4 is H, or a linear or 
branched chain alkyl group, or an aryl group; wherein R 7 
and R 8 are independently the same or different and are H, 
CN, CF 3 , OH, OR', OCOR', NHj, NHR' , NR' 2 , NHCOR' , C0NH 2 , 
CONHR', CONRj' , C00H, CO0R' , CHO, COR', COSH, COSR', 
COO(CH 2 ) q OH or COO(CH 2 ) q OR', or a benzyl group, a linear or 
branched chain alkyl or cycloalkyl group, or are a 
heteroaryl group comprising a pyridyl, indolyl, 
indolylalkyl , guinolinyl, isoguinolinyl, pyrryl, furyl or 
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thiophene group, or an aryl group having the structure: 

R 10 

wherein R 9 and R 10 are independently the same or different 
and are H, CI, Br, I, F, OH, N0 2 , N 3 , 0R lv , OCOR !v , OCOOR iv , 
10 OCONHR <v , NH 2 , NHR ,V , NR' V 2 , NHC0R iv , NHC00R ,v or NHCONHR", 
where R' is a linear or branched chain alkyl group, and 
R iv is a linear or branched chain alkyl group, and q is 2, 
3, 4 or 5/ wherein R 12 is H or a linear chain alkyl group; 
and wherein p is 0, l, 2 or 3. 

15 

90. A compound having the structure: 



20 



25 




wherein A is CH 2 , CR^ NH, NR, NCHO, NCOR, NOH, O or S, 
where R is a methyl, ethyl or propyl group; wherein B is 
O or S; wherein X is NH, NR', 0, or S, where R> is H or 

30 a linear or branched chain alkyl or acyl group, or an 
aryl group; wherein Y is -(CH 2 ) n -, where n is 1, 2, 3, 4 
or 5; -(CH 2 ) h -o-(CH 2 ) k -, where h and k are independently 
the same or different and are 2, 3 or 4; -(CH 2 ) h -CH=CH- 
(CH 2 ) k -; or -(CH2) h -Csc-(CH 2 ) k -, where h and k are 

35 independently the same or different and are 1, 2, 3 or 4; 
wherein Z is 0, NH, NCHO, NCOR, NR, NOR or CHj, where R is 
a methyl, ethyl or propyl group; wherein R* is H, or a 
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linear or branched chain alkyl group, or an aryl group; 
wherein R r and R 8 are independently the same or different 
and are H, CN, CF 3 , OH, OR', OCOR', NH 2/ NHR' , NR' 2 , 
NHCOR', CONH 2# CONHR' , CONR^, COOH, COOR' , CHO, COR', 
5 COSH, COSR', COO(CH 2 ) q OH or COO (CH 2 ) q OR' , or a benzyl 
group, a linear or branched chain alkyl or cycloalkyl 
group, or are a heteroaryl group comprising a pyridyl, 
indolyl, indolylalkyl, quinolinyl, isoquinolinyl, pyrryl, 
furyl or thiophene group, or an aryl group having the 
10 structure: 



15 




„10 



wherein R 9 and R 10 are independently the same or different 
and are H, CI, Br, I, F, OH, N0 2 , N 3 , OR iv , OCOR 1v , OCOOR™, 
OCONHR w , NH 2 , NHR' V , NR iv 2 , NHCOR fv , NHCOOR iy or NHCONHR iv , 
20 where R' is a linear or branched chain alkyl group, and 
R 1V is a linear or branched chain alkyl group, and q is 2, 
3, 4 or 5; wherein R 12 is H or a linear chain alkyl group; 
and wherein p is 0, 1, 2 or 3. 

25 91, A compound having the structure: 



30 




wherein B is O or S; wherein X is NH, NR % , O or S, where 
R* is H or a linear or branched chain alkyl or acyl 
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group, or an aryl group; wherein Y is -(CH 2 ) n -, where n is 
1, 2, 3, 4 or 5; - (CH 2 ) h -0- (CH 2 ) k -, where h and k are 
independently the same or different and are 2, 3 or 4; 
-(CH 2 ) h -CH=CH-(CH 2 ) k -; or -(CH 2 ) h -Csc-(CH 2 ) k -, where h and 
5 k are independently the same or different and are 1, 2, 
3 or 4; wherein Z is 0, NH, NCHO, NCOR, NR, NOR or CH 2 , 
where R is a methyl, ethyl or propyl group; wherein R 7 and 
R 8 are independently the same or different and are H, CN, 
CF 3 , OH, OR', OCOR', NH 2 , NHR' , NR' 2 , NHCOR' , C0NH 2 , 

10 CONHR', CONRj ' , COOH, COOR' , CHO, COR', COSH, COSR' , 
C00(CH 2 ) q 0H or C00(CH 2 ) q 0R', or a benzyl group, a linear or 
branched chain alkyl or cycloalkyl group, or are a 
heteroaryl group comprising a pyridyl, indolyl, 
indolylalkyl, quinolinyl, isoguinolinyl, pyrryl, furyl or 

15 thiophene group, or an aryl group having the structure: 



wherein R 9 and R 10 are independently the same or different 
and are H, CI, Br, I, F, OH, N0 2 , N 3 , OR iv , OCOR fv , 0C00R' v , 
0C0NHR 1v , NH 2 , NHR 1V , NR iv 2 , NHCOR 1 v , NHC00R w or NHC0NHR iv , 
25 where R # is a linear or branched chain alkyl group, and 
R iv is a linear or branched chain alkyl group, and q is 2, 
3, 4 or 5; wherein R 12 is H or a linear chain alkyl group; 
wherein m and n are independently the same or different 
and are 0 or 1; and wherein p is 0, 1, 2 or 3. 



20 




R 



10 
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92. A compound having the structure: 



5 




R 

wherein B is 0, S or NR 12 ; wherein Q is OH, OR", SH, 
SR'", NH 2 , NHR'", NRg' 9 9 , NR"OH, NR 9 9 OR 9 9 9 r or a linear 
or branched chain alkyl group, or an arylalkyl group, or 

15 an alkenyl or alkynyl group, or an aryl group, where R" 
is H, a linear or branched chain alkyl group, trialkyl- 
silylalkyl, cyanoalkyl, or an aryl group, and R" ' is a 
linear or branched chain alkyl group, or an aryl group; 
wherein R° and R 1 are independently the same or different 

20 and are H, a linear or branched chain alkyl, an 
alkoxyalkyl, azidoalkyl, aminoalkoxyalkyl , azido- 
alkoxyalkyl, trihaloalkoxyalkyl, aminoalkyl, hydroxy- 
alkyl, or an aryl group, or (CH 2 ) t W, where W is NHj, NHR', 
NRj' , NHOH, N% 9 Z\ NHCOR' , N 3 , N0 2 or CH^ (CH 2 ) J*\ or a 

25 linear or branched chain alkyl group, or an arylalkyl 
group, or an alkenyl or alkynyl group, or an aryl group, 
where R' is a linear or branched chain alkyl group, or an 
aryl group, where W° is 0, S or NH, where w 1 is NHj, NHR' , 
NR^, NHOH, iTRj'Z", NHCOR' , N 3 or N0 2 , and where R' is a 

30 linear or branched chain alkyl group, or an aryl group, 
where Z" is a phannaceutically acceptable counterion, and 
tisl, 2, 3, 4, 5 or 6 and v is 2, 3, 4, 5 or 6; wherein 
R is H or a linear or branched chain alkyl or acyl group, 
or an aryl group; wherein R 2 , R 9 and R 10 are independently 

35 the same or different and are H or a linear or branched 
chain alkyl group; wherein R 4 is H or a linear or branched 
chain alkyl, alkyloxymethyl, or alkoxyethyl group, or a 
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hydroxyxnethyl or hydroxyethyl group , or a linear or 
branched chain alkenylalkyl group; wherein R 7 and R 8 are 
independently the same or different and are H, CN, CF 3 , 
OH, OR', OCOR', NH 2 , NHR' , NR' 2 , NHCOR' , CONH 2 , CONHR' , 
5 CONRj', COOH, COOR', CHO, COR', COSH, COSR' , COO(CH 2 ) q 0H 
or C00(CH 2 ) q 0R' , or a benzyl group, a linear or branched 
chain alkyl or cycloalkyl group, or are a heteroaryl 
group comprising a pyridyl, indolyl, indolylalkyl, 
quinolinyl, isoquinolinyl, pyrryl, furyl or thiophene 
10 group, or an aryl group having the structures 



15 




wherein R 9 and R 10 are independently the same or different 
and are H, Cl, Br, I, F, OH, N0 2 , N 3 , OR iv , 0C0R iv , 0C00R w , 
0C0NHR iv , NH 2 , NHR iv , NR iv 2 , NHCOR iv , NHCOOR iv or NHC0NHR lv , 
20 where R' is a linear or branched chain alkyl group, and 
R w is a linear or branched chain alkyl group, and q is 2, 
3, 4 or 5; wherein R 11 is H or a linear chain alkyl group; 
wherein R 12 is H or a linear chain alkyl group; and n is 
2, 3 or 4. 

25 

93. A compound having the structure: 



30 



35 




wherein B is 0, S or N 12 ; wherein Q is OH, OR", SH, 
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SR'", NH 2 , NHR' ' ' , NRj' ' ' , NR' 'OH, NR' 'OR' ' ' , or a linear 
or branched chain alkyl group, or an arylalkyl group, or 
an alkenyl or alkynyl group, or an aryl group, where R" 
is H, a linear or branched chain alkyl group, trialkyl- 
5 siiylalkyl, cyanoalkyl, or an aryl group, and R" ' is a 
linear or branched chain alkyl group, or an aryl group; 
wherein R° and R 1 are independently the same or different 
and are H, a linear or branched chain alkyl, an 
alkoxyalkyl, azidoalkyl, aminoalkoxyalkyl, azido- 
10 alkoxyalkyl, trihaloalkoxyalkyl, aminoalkyl, hydroxy- 
alkyl, or an aryl group, or (CH 2 ) t w, where W is NH 2 , NHR' , 
NR/, NHOH, fTRj'Z-, NHCOR' , N Jf N0 2 or CH 2 W°(CH 2 ) V W*, or a 
linear or branched chain alkyl group, or an arylalkyl 
group, or an alkenyl or alkynyl group, or an aryl group, 
15 where R' is a linear or branched chain alkyl group, or an 
aryl group, where W° is O, S or NH, where W 1 is NH 2 , NHR', 
NR/, NHOH, irtyz-, NHCOR', N 3 or N0 2 , and where R' is a 
linear or branched chain alkyl group, or an aryl group, 
where Z' is a pharmaceutical^ acceptable counterion, and 
20 t is l, 2, 3, 4, 5 or 6 and v is 2, 3, 4, 5 or 6; wherein 
R 7 is an aryl or diarylalkyl group; wherein R 11 is a linear 
chain alkyl group; wherein R 12 is H or a linear chain 
alkyl group; wherein j and k are independently the same 
or different and are 0, 1, 2, 3 or 4; and n is 2, 3 or 4. 

25 

94. A compound having the structure: 



30 




R 

wherein B is 0, S or N 12 ; wherein Q is OH, OR", SH, 
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SR'", NH 2/ NHR ' ' ' , NRj' ' ' , NR"OH, NR"OR"', or a linear 
or branched chain alkyl group, or an arylalkyl group, or 
an alkenyl or alkynyl group, or an aryl group, where R" 
is H, a linear or branched chain alkyl group, trialkyl- 
5 silylalkyl, cyanoalkyl, or an aryl group, and R" ' is a 
linear or branched chain alkyl group, or an aryl group; 
wherein R 1 is H, a linear or branched chain alkyl, an 
alkoxyalkyl, azidoalkyl, aminoalkoxyalkyl, azido- 
alkoxyalkyl, trihaloalkoxyalkyl, aminoalkyl, hydroxy- 

10 alkyl, or an aryl group, or (CH 2 ) t W, where W is NH 2 , NHR' , 
NRg', NHOH, N^'Z", NHCOR' , N 3 , N0 2 or CH 2 W°(CH 2 ) V W', or a 
linear or branched chain alkyl group, or an arylalkyl 
group, or an alkenyl or alkynyl group, or an aryl group, 
where R' is a linear or branched chain alkyl group, or an 

15 aryl group, where W° is O, S or NH, where W 1 is NI^, NHR', 
NRj' , NHOH, iTRj'Z', NHCOR', N 3 or N0 2 , and where R' is a 
linear or branched chain alkyl group, or an aryl group, 
where Z" is a pharmaceutical^ acceptable counter ion, and 
t is 1, 2, 3, 4, 5 or 6 and v is 2, 3, 4, 5 or 6; wherein 

20 R is H or a linear or branched chain alkyl or acyl group, 
or an aryl group; wherein R 2 , R 9 and R 10 are independently 
the same or different and are H or a linear or branched 
chain alkyl group; wherein R 4 is H or a linear or branched 
chain alkyl, alkyloxymethyl, or alkoxyethyl group, or a 

25 hydroxymethyl or hydroxyethyl group, or a linear or 
branched chain alkenylalkyl group; wherein R 7 and R 8 are 
independently the same or different and are H, CN, CF 3 , 
OH, OR', OCOR', NH 2 , NHR', NR' 2 , NHCOR', CONH 2 , CONHR', 
CONR/, COOH, COOR', CHO, COR', COSH, COSR' , COO(CH 2 ) q OH 

30 or COOfCH^OR' , or a benzyl group, a linear or branched 
chain alkyl or cycloalkyl group, or are a heteroaryl 
group comprising a pyridyl, indolyl, indolylalkyl, 
guinolinyl, isoquinolinyl, pyrryl, furyl or thiophene 
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group, or an aryl group having the structure: 



5 




R 10 

wherein R 9 and R 10 are independently the same or different 
and are H, CI, Br, I, F, OH, N0 2 , N 3 , 0R iv , OCOR iv , OCOOR iv , 

10 OCONHR w , NH 2 , NHR iv , NR fv 2 , NHCOR iv , NHCOOR iv or NHCONHR fv , 
where R' is a linear or branched chain alkyl group, and 
R ,v is a linear or branched chain alkyl group, and q is 2, 
3, 4 or 5; wherein R 11 is H or a linear chain alkyl group; 
wherein R 12 is H or a linear chain alkyl group; and n is 

15 2, 3 or 4. 

95. A compound having the structure: 



20 



25 




wherein B is CH or*N; wherein Q is OH, OR", SH, SR'", 
N^, NHR'", NR/", NR"OH, NR"OR"', or a linear or 
branched chain alkyl group, or an arylalkyl group, or an 

30 alkenyl or alkynyl group, or an aryl group, where R" is 
H, a linear or branched chain alkyl group, trialkyl- 
silylalkyl, cyanoalkyl, or an aryl group, and R' 9 9 is a 
linear or branched chain alkyl group, or an aryl group; 
wherein R° and R 1 are independently the same or different 

35 and are H, a linear or branched chain alkyl, an 
alkoxyalkyl, azidoalkyl, aminoalkoxyalkyl, azido- 
alkoxyalkyl , trihaloalkoxyalkyl , aminoalkyl , hydroxy- 
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alkyl, or an aryl group, or (CH 2 ) t W, where W is NH 2 , NHR', 
NR/, NHOH, N*R 3 'Z", NHCOR ' , N 3 , N0 2 or CH 2 W°(CH 2 ) y W 1 , or a 
linear or branched chain alkyl group, or an arylalkyl 
group, or an alkenyl or alkynyl group, or an aryl group, 
5 where R' is a linear or branched chain alkyl group, or an 
aryl group, where W° is O, S or NH, where W 1 is NH 2/ NHR' , 
NR^, NHOH, NfiyZ', NHCOR ' , N 3 or N0 2 , and where R' is a 
linear or branched chain alkyl group, or an aryl group, 
where Z* is a pharmaceutical^ acceptable counter ion, and 

10 t is 1, 2, 3, 4, 5 or 6 and v is 2, 3, 4, 5 or 6; wherein 
R is H or a linear or branched chain alkyl or acyl group, 
or an aryl group; wherein R 2 , R 9 and R 10 are independently 
the same or different and are H or a linear or branched 
chain alkyl group; wherein R 4 is a linear or branched 

15 chain alkyl, alkyloxymethyl, or alkoxyethyl group, or a 
hydroxymethyl or hydroxyethyl group, or a linear or 
branched chain alkenylalkyl group; wherein R 7 and R 8 are 
independently the same or different and are H, CN, CF 3 , 
OH, OR', OCOR', NH 2 , NHR' , NR' 2 , NHCOR', C0NH 2 , CONHR' , 

20 CONR/, COOH, COOR' , CHO, COR', COSH, COSR' , COO(CH 2 ) q OH 
or COO(CH 2 ) q OR' , or a benzyl group, a linear or branched 
chain alkyl or cycloalkyl group, or are a heteroaryl 
group comprising a pyridyl, indolyl, indolylalkyl, 
quinolinyl, isoquinolinyl, pyrryl, furyl or thiophene 

25 group, or an aryl group having the structure: 



30 




wherein R 9 and R 10 are independently the same or different 
and are H, CI, Br, I, F, OH, N0 2 , N 3 , OR 1v , OCOR iv , OCOOR iv , 
OCONHR iv , NH 2 , NHR W , NR iv 2 , NHCOR 1 v , NHCOOR w or NHC0NHR iv , 
35 where R' is a linear or branched chain alkyl group, and 
R iv is a linear or branched chain alkyl group, and q is 2, 
3, 4 or 5; wherein R 11 is H or a linear chain alkyl group; 
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wherein R 12 is H or a linear chain alkyl or acyl group; 
wherein j is 1, 2, 3 or 4; and n is 0, 1, 2, 3 or 4. 



96. 

5 



10 



15 wherein B is 0, S, or NR', where R' is H or a linear 
chain alkyl group; wherein Y is -(CH 2 ) n -, where n is 1, 2, 
3, 4 or 5; -(CH 2 ) h -0-(CH 2 ) r , where h and k are 
independently the same or different and are 2, 3 or 4; 
- (CH 2 ) h -CH=CH- ( CH 2 ) k - ; or -(CH 2 ) h -CsC-(CH 2 ) k -, where h and 

20 k are independently the same or different and are 1, 2, 
3 or 4; wherein A is CI^, CR* 2 , NH, NR* , NCHO, NCOR* , NOH, 
0 or S, where R* is a methyl, ethyl or propyl group; 
wherein Z is 0, NH, NCHO, NCOR", NR", NOR", or CH 2 , 
where R" is a methyl, ethyl or propyl group; wherein R 

25 is H or a linear or branched chain alkyl or acyl group, 
or an aryl group; wherein R° is independently the same or 
different and are H, a linear or branched chain alkyl, an 
alkoxyalkyl, azidoalkyl, aminoalkoxyalkyl, azido- 
alkoxyalkyl, trihaloalkoxyalkyl, aminoalkyl, hydroxy- 

30 alkyl, or an aryl group, or (CH 2 ) t W, where W is NH 2 , NHR' , 
NRg 7 , NHOH, iTRj'Z", NHCOR' , N 3 , N0 2 or CH^fCI^) V W 1 , or a 
linear or branched chain alkyl group, or an arylalkyl 
group, or an alkenyl or alkynyl group, or an aryl group, 
where R' is a linear or branched chain alkyl group, or an 

35 aryl group, where W° is o, S or NH, where W 1 is NH 2r NHR', 
NR^, NHOH, iTRj'Z", NHCOR', N 3 or N0 2 , and where R' is a 
linear or branched chain alkyl group, or an aryl group, 
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where Z* is a pharmaceutically acceptable counter ion, and 
t is 1, 2, 3, 4, 5 or 6 and v is 2, 3, 4, 5 or 6; wherein 
R 7 and R 8 are independently the same or different and are 
H, CN # CF 3 , OH, OR', OCOR' , NH 2 , NHR' , NR' 2 , NHCOR' , CONH 2 , 
5 CONHR', CONRg' , COOH, COOR' , CHO, COR', COSH, COSR' , 
COO(CH 2 ) q OH or COOfCH^OR', or a benzyl group, a linear or 
branched chain alkyl or cycloalkyl group, or are a 
heteroaryl group comprising a pyridyl, indolyl, 
indolylalkyl, quinolinyl, isoguinolinyl, pyrryl, furyl or 
10 thiophene group, or an aryl group having the structure: 



15 




wherein R 9 and R 10 are independently the same or different 
and are H, CI, Br, I, F, OH, N0 2 , N 3 , OR iv , OCOR", OCOOR iv , 
OCONHR w , NH 2 , NHR iv , NR 1v 2 , NHCOR iv , NHCOOR <v or NHCONHR w , 
20 where R' is a linear or branched chain alkyl group, and 
R w is a linear or branched chain alkyl group, and q is 2, 
3, 4 or 5; wherein R 12 is H or a linear chain alkyl group; 
wherein j is 1, 2, 3 or 4; wherein n is 2, 3 or 4; and 
wherein p is 0, 1, 2 or 3. 

25 

97. A compound having the structure: 



30 



35 




wherein B is 0, S or NR' , where R' is H or a linear chain 
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alkyl group; wherein Y is -(CH 2 ) n -, where n is 1, 2, 3, 4 
or 5; -(CH 2 ) h -0-(CH 2 ) k -, where h and k are independently 
the same or different and are 2, 3 or 4; -(CH 2 ) h -CH=CH- 
(CH 2 ) k -; or -(CH 2 ) h -Csc-(CH2) k -, where h and k are 
5 independently the same or different and are 1, 2, 3 or 4; 
wherein Z is O, NH, NCHO, NCOR, NR, NOR or CH 2 , where R is 
a methyl, ethyl or propyl group; wherein R 1 is H, CI, Br, 
I, F, N0 2 , CN, OH, OR 2 , OCOR 2 , NI^, NR 2 , NHCORj or CF,, 
where R 2 is a linear or branched chain alkyl group, or an 

10 aryl group; wherein R 4 is H, or a linear or branched chain 
alkyl group, or an aryl group; wherein R 7 and R 8 are 
independently the same or different and are H, CN, CF 3 , 
OH, OR', OCOR', NH 2 , NHR' , NR' 2 , NHCOR ' , CONH 2 , CONHR', 
CONRj' , COOH, COOR', CHO, COR', COSH, COSR' , COO(CH 2 ) q OH 

15 or COO(CH2) q OR', or a benzyl group, a linear or branched 
chain alkyl or cycloalkyl group, or are a heteroaryl 
group comprising a pyridyl, indolyl, indolylalkyl , 
guinolinyl, isoquinolinyl, pyrryl, furyl or thiophene 
group, or an aryl group having the structure: 

20 

K 10 

wherein R 9 and R 10 are independently the same or different 
and are H, CI, Br, I f F, OH, N0 2 , N 3 , OR", OCOR lv , OCOOR iv , 
OCONHR iv , NH 2 , NHR 1v , NR%, NHCOR", NHCOOR iv or NHCONHR", 
where R' is a linear or branched chain alkyl group, and 
30 R fv is a linear or branched chain alkyl group, and q is 2, 
3, 4 or 5; wherein R 12 is H or a linear chain alkyl group; 
and wherein p is 0, 1, 2 or 3. 
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98. A compound having the structure: 



12 



10 



5 



0^ 




z 




Y. 



7 



wherein A is CH 2 , CR^ NH, NR, NCHO, NCOR, NOH, 0 or S, 
where R is a methyl, ethyl or propyl group; B is O, S or 
NR', where R' is H or a linear chain alkyl group; wherein 
15 Y is -(ay,,-, where n is 1, 2, 3, 4 or 5; -(CH 2 ) h -b-(CH 2 ) k - 
, where h and Jc are independently the same or different 
and are 2, 3 or 4; - (CH^-CH-CH-fCiy r ; or -(CH 2 ) h -CaC- 
(CH^-, where h and k are independently the same or 
different and are 1, 2, 3 or 4; wherein Z is o, NH, NCHO, 

20 NCOR", NR", NOR" or CH 2 , where R" is a methyl, ethyl 
or propyl group; wherein X is NH, NR* , 0 or S, where R* 
is H or a linear or branched chain alkyl or acyl group, 
or an aryl group; wherein R* is H, or a linear or branched 
chain alkyl group, or an aryl group; wherein R 7 and R 8 are 

25 independently the same or different and are H, CN, CF 3 , 
OH, OR', OCOR', NH Z , NHR', NR' 2 , NHCOR' , CON^, CONHR' , 
CONRj' , COOH, COOR', CHO, COR', COSH, COSR' , COOfCH^OH 
or COO(CH 2 ) q OR', or a benzyl group, a linear or branched 
chain alkyl or cycloalkyl group, or are a heteroaryl 

30 group comprising a pyridyl, indolyl, indolylalkyl, 
quinolinyl, isoquinolinyl , pyrryl, furyl or thiophene 
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group, or an aryl group having the structure: 

wherein R 9 and R 10 are independently the same or different 
and are H, CI, Br, I, F, OH, N0 2 , N 3 , OR 1v , OCOR iy , OCOOR iv , 
10 OCONHR iv , NH 2 , NHR iv , NR fv 2 , NHCOR fv , NHCOOR iv or NHCONHR iv , 
where R' is a linear or branched chain alkyl group, and 
R w is a linear or branched chain alkyl group, and q is 2, 
3, 4 or 5; wherein R 12 is H or a linear chain alkyl group; 
and wherein p is 0, 1, 2 or 3. 

15 

99. A compound having the structure: 



20 



25 




wherein B is O, S or NR', where R' is H or a linear chain 
alkyl group; wherein Y is -(CH^-, where n is 1, 2, 3, 4 
or 5; -(CH 2 ) h -0-(CH 2 ) k -, where h and k are independently 

30 the same or different and are 2, 3 or 4; -(CH^-O^CH- 
(CH^-; or -(CH 2 ) h -OsC-(CH 2 ) k -, where h and k are 
independently the same or different and are 1, 2, 3 or 4; 
wherein Z is O, NH, NCHO, NCOR, NR, NOR or CJL,, where R is 
a methyl, ethyl or propyl group; wherein X is NH, NR*, 0 

35 or S, where R* is H or a linear or branched chain alkyl 
or acyl group, or an aryl group; wherein R 7 and R 8 are 
independently the same or different and are H, CN, CF 3 , 
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OH, OR', OCOR', NH 2 , NHR' , NR' 2 , NHCOR' , CONH 2 , CONHR' , 
CONRj', COOH, COOR', CHO, COR', COSH, COSR' , COO(CH 2 ) q OH 
or C00(CH 2 ) q 0R' , or a benzyl group, a linear or branched 
chain alkyl or cycloalkyl group, or are a heteroaryl 
5 group comprising a pyridyl, indolyl, indolylalkyl, 
quinolinyl, isoquinolinyl, pyrryl, furyl or thiophene 
group, or an aryl group having the structure: 



10 




wherein R 9 and R 10 are independently the sane or different 
15 and are H, CI, Br, I, F, OH, N0 2 , N 3 , OR iv , 0C0R lv , OCOOR iv , 
OCONHR w , NH 2 , NHR iy , NR iv 2 , NHCOR 1 v , NHC00R iy or NHCONHR", 
where R' is a linear or branched chain alkyl group, and 
R IV is a linear or branched chain alkyl group, and q is 2, 
3, 4 or 5; wherein R 12 is H or a linear chain alkyl group; 
20 wherein m and n are independently the same or different 
and are 0 or 1; and wherein p is 0, 1, 2 or 3. 



100. A compound having the structure: 




R 



wherein Q is OH, OR", SH, SR"', NH 2 , NHR'", NRg' 9 9 , 
35 NR"OH, NR"0R"', or a linear or branched chain alkyl 
group, or an arylalkyl group, or an alkenyl or alkynyl 
group, or an aryl group, where R" is H, a linear or 
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branched chain alkyl group, trialkylsilylalkyl, 
cyanoalkyl, or an aryl group, and R' " is a linear or 
branched chain alkyl group, or an aryl group; wherein R° 
and R 1 are independently the same or different and are H, 
5 a linear or branched chain alkyl, an alkoxyalkyl, azido- 
alkyl, aminoalkoxyalkyl, azidoalkoxyalkyl , 
trihaloalkoxyalkyl, aminoalkyl , hydroxyalkyl, or an aryl 
group, or (CH 2 ) t W, where W is NH 2 , NHR' , NR/, NHOH, N*Rj'Z - 
, NHCOR ' , N 3 , N0 2 or CH 2 W°(CH 2 ) V W 1 , or a linear or branched 
10 chain alkyl group, or an arylalkyl group, or an alkenyl 
or alkynyl group, or an aryl group, where R' is a linear 
or branched chain alkyl group, or an aryl group, where W° 
is O, S or NH, where W 1 is NH 2 , NHR', NR^, NHOH, N^Rj'Z", 
NHCOR', N 3 or N0 2 , and where R' is a linear or branched 
15 chain alkyl group, or an aryl group, where Z" is a 
pharmaceutical^ acceptable counterion, and t is 1, 2, 3, 
4, 5 or 6 and v is 2, 3, 4, 5 or 6; wherein R is H or a 
linear or branched chain alkyl or acyl group, or an aryl 
group; wherein R 2 , R 9 and R 10 are independently the same or 
20 different and are H or a linear or branched chain alkyl 
group; wherein R 4 is H or a linear or branched chain 
alkyl, alkyloxymethyl or alkoxyethyl group, or a hydroxy- 
methyl or hydroxyethyl group, or a linear or branched 
chain alkenylalkyl group; wherein R 7 and R 8 are independ- 
25 ently the same or different and are H, CN, CF 3 , OH, OR', 
OCOR', NHj, NHR', NR' 2 , NHCOR', CON^, CONHR' , CONRj' , 
COOH, COOR', CHO, COR', COSH, COSR' , COOCCH^OH or 
CO0(CH2) q OR', or a benzyl group, a linear or branched 
chain alkyl or cycloalkyl group, or are a heteroaryl 
30 group comprising a pyridyl, indolyl, indolylalkyl, 
quinolinyl, isoquinolinyl, pyrryl, furyl or thiophene 
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group, or an aryl group having the structure: 

R 10 

wherein R 9 and R 10 are independently the same or different 
and are H f CI, Br, I, F, OH, N0 2 , N 3 , OR iv , OCOR* v , OCOOR w , 
OCONHR w , NH 2 , NHR iv , NR W 2 , NHCOR fv , NHCOOR iv or NHCONHR iv , 
where R' is a linear or branched chain alkyl group, and 
R ,v is a linear or branched chain alkyl group, and q is 2, 
3, 4 or 5; wherein R 11 is H or a linear chain alkyl group; 
wherein R 12 and R 13 are independently the same or different 
and are H or a linear chain alkyl group; and wherein n is 
2, 3 or 4. 

101. A compound having the structure: 



20 



25 




wherein Q is OH, OR", SH, SR'", NHj, NHR'", NRg'", 
30 NR"OH, NR"0R"', or a linear or branched chain alkyl 
group, or an arylalkyl group, or an alkenyl or alkynyl 
group, or an aryl group, where R" is H, a linear or 
branched chain alkyl group, trialkylsilylalkyl, 
cyanoalkyl, or an aryl group, and R' " is a linear or 
35 branched, chain alkyl group, or an aryl group; wherein R° 
and R 1 are independently the same or different and are H, 
a linear or branched chain alkyl, an alkoxyalkyl, azido- 



10 
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alkyl , aminoalkoxy alkyl , azidoalkoxyalky 1 , 
trihaloalkoxyalkyl, aminoalkyl, hydroxyalkyl, or an aryl 
group, or (CH 2 ) t W, where W is NH 2 , NHR', NRg', NHOH, N^'Z" 
, NHCOR' , N 3 , N0 2 or CH 2 W°(CH 2 ) V W\ or a linear or branched 
5 chain alkyl group, or an arylalkyl group, or an alkenyl 
or alkynyl group, or an aryl group, where R' is a linear 
or branched chain alkyl group, or an aryl group, where W° 
is 0, S or NH, where W 1 is NH 2 , NHR', NRg' , NHOH, JTRj'Z', 
NHCOR', N 3 or N0 2 , and where R' is a linear or branched 

10 chain alkyl group, or an aryl group, where Z~ is a 
pharmaceutical^ acceptable counterion, and t is 1, 2, 3, 
4, 5 or 6 and v is 2, 3, 4, 5 or 6; wherein R is H or a 
linear or branched chain alkyl or acyl group, or an aryl 
group; wherein R 7 is an aryl or diary lalkyl group; wherein 

15 R 11 is a linear chain alkyl group; wherein R 12 and R 13 are 
independently the same or different and are H or a linear 
chain alkyl group; wherein j and k are independently the 
same or different and are 0, 1, 2, 3 or 4; and wherein n 
is 2, 3 or 4. 

20 

102. A compound having the structure: 



25 



30 




wherein Q is OH, OR", SH, SR" ' , NH 2 , NHR"', NR^", 
NR"OH, NR"OR"', or a linear or branched chain alkyl 
group, or an arylalkyl group, or an alkenyl or alkynyl 
35 group, or an aryl group, where R" is H, a linear or 
branched chain alkyl group, trialkylsily lalkyl, 
cyanoalkyl, or an aryl group, and R' " is a linear or 



WO 94/22829 



PCT/US94/03852 



-694- 



branched chain alkyl group, or an aryl group; wherein R 1 
is H, a linear or branched chain alkyl, an alkoxyalkyl, 
azidoalkyl, aninoalkoxyalkyl, azidoalkoxyalkyl, 
trihaloalkoxyalkyl, aninoalkyl, hydroxyalkyl , or an aryl 
5 group, or (CH 2 ),W, where W is NH 2 , NHR' , NR 2 ' , NHOH, N+R 3 'Z', 
NHCOR', N 3 , N0 2 or CH 2 W°(CH 2 ) v w\ or a linear or branched 
chain alkyl group, or an arylalkyl group, or an alkenyl 
or alkynyl group, or an aryl group, where R' is a linear 
or branched chain alkyl group, or an aryl group, where W° 

10 is 0, S or NH, where W 1 is NH 2 , NHR', NR,' , NHOH, N + R 3 'Z\ 
NHCOR', Nj or N0 2 , and where R' is a linear or branched 
chain alkyl group, or an aryl group, where Z" is a 
pharmaceutical^ acceptable counterion, and t is 1, 2, 3, 
4, 5 or 6 and v is 2, 3, 4, 5 or 6; wherein R is H or a 

15 linear or branched chain alkyl or acyl group, or an aryl 
group; wherein R J , R 9 and R 10 are independently the sane or 
different and are H or a linear or branched chain alkyl 
group; wherein R 4 is H or a linear or branched chain 
alkyl, alkyloxymethyl, or alkoxyethyl group, or a 

20 hydroxymethyl or hydroxyethyl group, or a linear or 
branched chain alkenylalkyl group; wherein R 7 and R 1 are 
independently the sane or different and are H, CN, CF 3 , 
OH, OR', OCOR', NH 2 , NHR' , NR'j, NHCOR', C0NH 2 , CONHR' , 
CONRj' , COOH, COOR', CHO, COR', COSH, COSR' , COO(CHj) q OH or 

25 COO(CH 2 ),OR', or a benzyl group, a linear or branched 
chain alkyl or cycloalkyl group, or are a heteroaryl 
group conprising a pyridyl, indolyl, indolylalkyl , 
quinolinyl, isoquinolinyl, pyrryl, furyl or thiophene 
group, or an aryl group having the structure: 



30 



35 




wherein R 9 and R 10 are independently the sane or different 
and are H, Cl, Br, I, F, OH, NOj, N 3 , OR*, OCOR*", OCOOR*, 
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OCONHR 1 *, NH 2 , NHR**, NR^j, NHCOR*, NHCOOR* or NHCONHR**, where 
R' is a linear or branched chain alkyl group, and R* is 
a linear or branched chain alkyl group, and q is 2, 3, 4 
or 5; wherein R n is H or a linear chain alkyl group; 
5 wherein R 12 and R 13 are independently the sane or different 
and are H or a linear chain alkyl group; and wherein n is 
2, 3 or 4. 

103. A compound having the structure: 



20 wherein Q is OH, OR", SH, SR' " , NH,, NHR' ' ' , NRj'", 
NR' 'OH, NR' 'OR' " , or a linear or branched chain alkyl 
group, or an arylalkyl group, or an alkenyl or alkynyl 
group, or an aryl. group, where R" is H, a linear or 
branched chain alkyl group, trialkylsilylalkyl, 

25 cyanoalkyl, or an aryl group, and R"' is a linear or 
branched chain alkyl group, or an aryl group; wherein R° 
and R' are independently the same or different and are H, 
a linear or branched chain alkyl, an alkoxyalkyl, azido- 
alkyl, aminoalkoxyalkyl, azidoalkoxyalkyl , 

30 trihaloalkoxyalkyl, aminoalkyl, hydroxyalkyl, or an aryl 
group, or (CH 2 ) t W, where W is NH 2# NHR' , NR 2 ', NHOH, N + R 3 '2-, 
NHCOR', N 3 , NO, or CH^CH,)^', or a linear or branched 
chain alkyl group, or an arylalkyl group, or an alkenyl 
or alkynyl group, or an aryl group, where R' is a linear 

35 or branched chain alkyl group, or an aryl group, where w° 
is 0, S or NH, where w 1 is NH 2 , NHR', NR,', NHOH, N + R,'Z", 
NHCOR', N 3 or N0 2 , and where R' is a linear or branched 
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chain alkyl group, or an aryl group, where Z' is a 
pharmaceutical^ acceptable counterion, and t is 1, 2, 3, 
4, 5 or 6 and v is 2, 3, 4, 5 or 6; wherein R is H or a 
linear or branched chain alkyl or acyl group, or an aryl 
5 group; wherein R 2 , R 9 and R'° are independently the same or 
different and are a linear or branched chain alkyl group; 
wherein R 4 is a linear or branched chain alkyl, alkylox- 
ymethyl, or alkoxyethyl group, or a hydroxymethyl or 
hydroxyethyl group, or a linear or branched chain alken- 
10 ylalkyl group; wherein R 7 and R 8 are independently the 
same or different and are H, CN, CP,, OH, OR', OCOR', NH„ 
NHR', NR' 2 , NHCOR', C0NH 2 , CONHR' , C0NR 2 ' , COOH, COOR' , 
CHO, COR', COSH, COSR', C00(CH,),0H or COO(CH 2 ),OR' , or a 
benzyl group, a linear or branched chain alkyl or 
15 cycloalkyl group, or are a heteroaryl group comprising a 
pyridyl, indolyl, indolylalkyl, quinolinyl, isoquin- 
olinyl, pyrryl, furyl or thiophene group, or an aryl 
group having the structure: 



25 wherein R' and R 10 are independently the same or different 
and are H, CI, Br, I, F, OH, NOj, N„ OR*, OCOR*, OCOOR*, 
OCONHR*, NHj, NHR 1 *, NR^, NHCOR*, NHCOOR* or NHCONHR™, where 
R' is a linear or branched chain alkyl group, and R* is 
a linear or branched chain alkyl group, and q is 2, 3, 4 

30 or 5; wherein r" is H or a linear chain alkyl group; 
wherein R" and R" are independently the same or different 
and are H or a linear chain alkyl group; wherein j is 1, 
2, 3 or 4; and wherein n is 0, l, 2, 3 or 4. 



20 




R 



10 
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104. A compound having the structure: 



5 



10 




wherein Y is -(CH,)„-, where n is 1, 2, 3, 4 or 5; -(CH,) fc - 
0-(CH 2 ) k -, where h and k are independently the same or 
different and are 2, 3 or 4; -(CH 2 )„-CH=CH-(CH,) k -; or - 

15 (CH 2 ) b -CHC-(CH 2 ) k -, where h and k are independently the 
same or different and are 1, 2, 3 or 4; wherein A is CH 2 , 
CR' 2 , NH, NR', NCHO, NCOR' , NOH, O or S, where R' is a 
methyl, ethyl or propyl group; wherein Z is O, NH, NCHO, 
NCOR", NR", NOR" or CH,, where R" is a methyl, ethyl 

20 or propyl group; wherein R is H or a linear or branched 
chain alkyl or acyl group, or an aryl group; wherein R° is 
H, a linear or branched chain alkyl, an alkoxyalkyl, 
azidoalkyl, aminoalkoxyalkyl, azidoalkoxyalkyl, 
trihaloalkoxyalkyl, aminoalkyl, hydroxyalkyl, or an aryl 

25 group, or (CH 2 ),W, where W is NH 2 , NHR', NR 2 ' , NHOH, N+Rj'Z", 
NHCOR' , N„ NOj or CH^CCHj)^ 1 , or a linear or branched 
chain alkyl group, or an arylalkyl group, or an alkenyl 
or alkynyl group, or an aryl group, where R' is a linear 
or branched chain alkyl group, or an aryl group, where W° 

30 is O, S or NH, Where W 1 is NH 2 , NHR', NRj', NHOH, N + R,'Z', 
NHCOR', N 3 or NOj, and where R' is a linear or branched 
chain alkyl group, or an aryl group, where Z' is a 
pharmaceutical^ acceptable counter ion, and t is 1, 2, 3, 
4, 5 or 6 and v is 2, 3, 4, 5 or 6; wherein R 7 and R* are 

35 independently the same or different and are H, CN, CF„ 
OH, OR', OCOR', NH 2 , NHR', NR'„ NHCOR', CONHj, CONHR' , 
C0NR 2 ', COOH, COOR', CHO, COR', COSH, COSR', COO(CH 2 ),OH or 
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COO(CH 2 ),OR' , or a benzyl group, a linear or branched 
chain alkyl or cycloalkyl group, or are a heteroaryl 
group comprising a pyridyl, indolyl, indolylalkyl , 
quinolinyl, isoguinolinyl, pyrryl, furyl or thiophene 
5 group, or an aryl group having the structure: 



10 



15 




20 



wherein R* and R 10 are independently the same or different 
and are H, CI, Br, I, F, OH, N0 2 , N 3 , OR", OCOR*, OCOOR*, 
OCONHR*, NH 2 , NHR", NR" 2 , NHCOR™, NHCOOR* or NHCONHR™ , where 
R' is a linear or branched chain alkyl group, and R* is 
a linear or branched chain alkyl group, and q is 2, 3, 4 
or 5; wherein R IJ and R IJ are independently the same or 
different and are H or a linear chain alkyl group; 
wherein j is 1, 2, 3 or 4; wherein n is 2, 3 or 4; and 
wherein p is 0, l, 2 or 3. 



105. A compound having the structure: 



25 



30 



35 




P R l 



wherein Y is -(CH 2 ).-, where n is 1, 2, 3, 4 or 5; -(CHj) k - 
0-(CH 2 ) k -, where h and k are independently the same or 
different and are 2, 3 or 4/ -(CH J ) fc -CH»CH-(CH 2 ) lt -; or - 
(CH 2 ) h -C*C-(CH 2 ) k -, where h and k are independently the 
same or different and are 1, 2, 3 or 4; wherein Z is 0, 
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NH, NCHO, NCOR, NR, NOR or CH 2 , where R is a methyl, ethyl 
or propyl group; wherein R 1 is H, CI, Br, I, F, N0 2 , CN, 
OH, OR 2 , OCOR 2 , NHj, NR 2 , NHCORj, or CF 3 , where R 2 is a 
linear or branched chain alkyl group, or an aryl group; 
5 wherein R* is H, or a linear or branched chain alkyl 
group, or an aryl group; wherein R 7 and R* are independ- 
ently the sane or different and are H, CN, CF 3 , OH, OR', 
OCOR', NH„ NHR', NR' 2 , NHCOR' , CONH 2 , CONHR' , CONRj', 
COOH, COOR', CHO, COR', COSH, COSR' , COO(CH 2 ),OH or 
10 coo(CH 2 ),OR', or a benzyl group, a linear or branched 
chain alkyl or cycloalkyl group, or are a heteroaryl 
group comprising a pyridyl, indolyl, indolylalkyl, 
quinolinyl, isoguinolinyl, pyrryl, furyl or thiophene 
group, or an aryl group having the structure: 

15 



20 




wherein R 9 and R 10 are independently the same or different 
and are H, CI, Br, . I, F, OH, NOj, N„ OR*, OCOR*', OCOOR*, 
OCONHR\ NH 2 , NHR**, NR*",, NHCOR**, NHCOOR* or NH CONHR", where 
25 R' is a linear or branched chain alkyl group, and R* is 
a linear or branched chain alkyl group, and q is 2, 3, 4 
or 5; wherein R 12 and R u are independently the same or 
different and are H or a linear chain alkyl group; and 
wherein p is 0, 1, 2 or 3. 

30 



WO 94/22529 



PCT/US94/03852 



-700- 

106. A compound having the structure: 



5 



10 




wherein A is CH 2 , CRj, NH, NR, NCHO, NCOR, NOH, O or S, 
where R is a methyl, ethyl or propyl group; wherein Y is 
"(CH 2 ).-, where n is 1, 2, 3, 4 or 5; -(CH 2 ) h -0-(CH 2 ) k -, 

15 where h and k are independently the same or different and 
are 2, 3 or 4; -(CH 2 ) h -CH=CH-(CH 2 ) k -; or - (CH^-CsC-fCH^-, 
where h and k are independently the same or different and 
are 1, 2, 3 or 4; wherein Z is O, NH, NCHO, NCOR', NR', 
NOR' or CH 2 , where R' is a methyl, ethyl or propyl group; 

20 wherein X is NH, NR", O or S, where R" is H or a linear 
or branched chain alkyl or acyl group, or an aryl group; 
wherein R* is H, or a linear or branched chain alkyl 
group, or an aryl group; wherein R 7 and R* are independ- 
ently the same or different and are H, CN, CF 3 , OH, OR' , 

25 OCOR', NH 2 , NHR' , NR' 2 , NHCOR', CONH 2 , C0NHR', CONRj' , 
COOH, COOR', CHO, COR', COSH, COSR' , COO(CH 2 ),OH or 
COO(CH 2 ),OR' , or a benzyl group, a linear or branched 
chain alkyl or cycloalkyl group, or are a heteroaryl 
group comprising a pyridyl, indolyl, indolylalkyl , 

30 quinolinyl, isoquinolinyl, pyrryl, furyl or thiophene 
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group, or an aryl group having the structure: 

wherein R 9 and R 10 are independently the same or different 
and are H, CI, Br, I # F, OH, N0 2 , N 3 , OR*, OCOR*, OCOOR", 

10 OCONHR*, NH 2 , NHR*, NR* 2 , NHCOR*, NHCOOR* or NHCONHR*, Where 
R' is a linear or branched chain alkyl group, and R w is 
a linear or branched chain alkyl group, and g is 2, 3, 4 
or 5; wherein R 12 and R 13 are independently the same or 
different and are H or a linear chain alkyl group; and 

15 wherein p is 0, 1, 2 or 3. 



107. A compound having the structure: 



20 



25 




wherein Y is -(CHj)^, where n is 1, 2, 3, 4 or 5; -(CH 2 ) h - 
0-(CH 2 ) k -, where h and k are independently the same or 

30 different and are 2, 3 or 4; - (CH 2 ) b -CH=CH- (CHj) k - ; or - 
(CH 2 ) h -C=o ( CH 2 ) k - , where h and k are independently the 
same or different and are 1, 2, 3 or 4; wherein Z is O, 
NH, NCHO, NCOR, NR, NOR or CH 2 , where R is a methyl, ethyl 
or propyl group; wherein X is NH, NR', O or S, where R' 

35 is H or a linear or branched chain alkyl or acyl group, 
or an aryl group; wherein R 7 and R 8 are independently the 
same or different and are H, CN, CF 3 , OH, OR', OCOR' , NH 2 , 
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NHR', NR' 2 , NHCOR', CONH 2 , CONHR' , CONR 2 ' , COOH, COOR' , 
CHO, COR', COSH, COSR', COO(CH 2 ) q OH or COOfCH^OR' , or a 
benzyl group, a linear or branched chain alkyl or 
cycloalkyl group, or are a heteroaryl group comprising a 
5 pyridyl, indolyl, indolylalkyl, quinolinyl, isoquin- 
olinyl, pyrryl, furyl or thiophene group, or an aryl 
group having the structure: 



10 




R 10 

wherein R 9 and R 10 are independently the same or different 
15 and are H, CI, Br, I, F, OH, N0 2 , N 3 , OR*, OCOR*, OCOOR*, 
OCONHR*, NH 2 , NHR*, NR^, NHCOR*, NHCOOR* or NHCONHR*, where 
R' is a linear or branched chain alkyl group, and R* is 
a linear or branched chain alkyl group, and q is 2, 3, 4 
or 5; wherein R 12 and R u are independently the same or 
20 different and are H or a linear chain alkyl group; 
wherein m and n are independently the same or different 
and are 0 or 1; and wherein p is 0, 1, 2 or 3. 

108. A compound having the structure: 



25 



30 




35 wherein B is O, S, CH 2 , CHR\ NH or NR b , where R* is a 
linear or branched chain alkyl group, or OH, OR*, nh 2 , 
NR* 2 , 0(C=0)R* or NH(C=0)R*\ where R" is H or a linear 
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alkyl group, and where R b is a linear or branched chain 
alkyl group; wherein Q is OH, OR", SH, SR' " , NH„ 
NHR'", NRj' ' ' , NR " OH , NR"OR"', or a linear or branched 
chain alkyl group, or an arylalkyl group, or an alkenyl 
5 or alkynyl group, or an aryl group, where R" is H, a 
linear or branched chain alkyl group, trialkylsilylalkyl, 
cyanoalkyl, or an aryl group, and R" ' is a linear or 
branched chain alkyl group, or an aryl group; wherein R° 
and R' are independently the sane or different and are H, 
10 a linear or branched chain alkyl, an alkoxyalkyl, azido- 
alkyl, aminoalkoxyalkyl, az idoalkoxyalky 1 , 
trihaloalkoxyalkyl, aninoalkyl, hydroxyalky 1 , or an aryl 
group, or (CH,),W, where W is NH,, NHR', NR 2 ', NHOH, N + R 3 'Z\ 
NHCOR' , N 3 , NO, or CH 2 W°(CH 2 ) v W l , or a linear or branched 
15 chain alkyl group, or an arylalkyl group, or an alkenyl 
or alkynyl group, or an aryl group, where R' is a linear 
or branched chain alkyl group, or an aryl group, where W° 
is O, S or NH, where W 1 is NH 2 , NHR', NR,' , NHOH, N + R 3 'Z\ 
NHCOR', N, or N0 2 , and where R' is a linear or branched 
20 chain alkyl group, or an aryl group, where Z* is a 
pharmaceutical^ acceptable counterion, and t is l, 2, 3, 
4, 5 or 6 and v is 2, 3, 4, 5 or 6; wherein R is H or a 
linear or branched chain alkyl or acyl group, or an aryl 
group; wherein R 2 , R 9 and R 10 are independently the sane or 
25 different and are H or a linear or branched chain alkyl 
group; wherein R 4 is H or a linear or branched chain 
alkyl, alkyloxynethyl, or alkoxyethyl group, or a 
hydroxymethyl or hydroxyethyl group, or a linear or 
branched chain alkenylalkyl group; wherein R 7 and R 1 are 
30 independently the sane or different and are H, CN, CF„ 
OH, OR', OCOR', NH 2 , NHR', NR'„ NHCOR', CONH 2 , CONHR' , 
CONRj', COOH, COOR', CHO, COR', COSH, COSR' , COO (CH,), OH or 
COO(CH 2 ),OR' , or a benzyl group, a linear or branched 
chain alkyl or cycloalkyl group, or are a heteroaryl 
35 group conprising a pyridyl, indolyl, indolylalkyl, 
guinolinyl, isoquinolinyl, pyrryl, furyl or thiophene 
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group, or an aryl group having the structure: 

R 10 

wherein R 9 and R 10 are independently the same or different 
and are H, CI, Br, I, F, OH, N0 2 , N„ OR*, OCOR*, OCOOR*, 

10 OCONHR*, NH 2 , NHR", NR^, NHCOR iv , NHCOOR* or NHCONHR**, where 
R' is a linear or branched chain alkyl group, and R" is 
a linear or branched chain alkyl group, and q is 2, 3, 4 
or 5; wherein R" and R u are independently the same or 
different and are H or a linear chain alkyl group; 

15 wherein R n is H or a linear chain alkyl group; wherein R 12 
and R" are independently the same or different and are H 
or a linear chain alkyl group; and wherein n is 2, 3 or 
4. 

20 109. A compound having the structure: 



25 



30 




wherein B is o, s, CH 2 , CHR*, NH or NR b , where R' is a 
linear or branched chain alkyl group, or OH, OR% NH 2 , 
NR« 2 , 0(C=0)R e or NH(C=0)R c , where R e is H or a linear alkyl 
group, and where R b is a linear or branched chain alkyl 
35 group; wherein Q is OH, OR", SH, SR'", NH 2 , NHR' " , 
NR 2 / ' ' , NR' 'OH, NR"OR"', or a linear or branched chain 
alkyl group, or an arylalkyl group, or an alkenyl or 
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alkynyl group, or an aryl group, where R' * is H, a linear 
or branched chain alkyl group, trialkylsilylalkyl, 
cyanoalkyl, or an aryl group, and R'" is a linear or 
branched chain alkyl group, or an aryl group; wherein R° 
5 and R 1 are independently the sane or different and are H, 
a linear or branched chain alkyl, an alkoxyalkyl, azido- 
alkyl, aminoalkoxyalkyl, azidoalkoxyalkyl , 
trihaloalkoxyalkyl, aminoalkyl, hydroxyalkyl, or an aryl 
group, or (CH 2 ),W, where W is NH 2 , NHR', NRj' , NHOH, N + R 3 'Z-, 
10 NHCOR', N 3 , N0 2 or CH 2 W°(CH 2 ) V W», or a linear or branched 
chain alkyl group, or an arylalkyl group, or an alkenyl 
or alkynyl group, or an aryl group, where R' is a linear 
or branched chain alkyl group, or an aryl group, where W° 
is O, S or NH, where »' is NH 2 , NHR\ NR 2 ', NHOH, N + R 3 'Z-, 
15 NHCOR', N 3 or N0 2 , and where R' is a linear or branched 
chain alkyl group, or an aryl group, where Z* is a 
pharmaceutical ly acceptable counterion, and t is 1, 2, 3, 
4, 5 or 6 and v is 2, 3, 4, 5 or 6; wherein R is H or a 
linear or branched chain alkyl or acyl group, or an aryl 
20 group; wherein R 7 is an aryl or diary lalkyl group; wherein 
R" is H or a linear chain alkyl group; wherein R" and R" 
are independently the same or different and are H or a 
linear chain alkyl group; wherein j and k are 
independently the same or different and are o, l, 2, 3 or 
25 4; and wherein n is 2, 3 or 4. 
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110. A compound having the structure: 



5 




wherein B is O, S, CH 2 , CHR 1 , NH or NR b , where R* is a 
linear or branched chain alkyl group, or OH, OR c , NH 2 , 
NR e 2 , 0(C=0)R e or NH(C=0)R e , where R e is H or a linear alkyl 
15 group, and where R b is a linear or branched chain alkyl 
group; wherein Q is OH, OR", SH, SR'", NH 2 , NHR' " , 
NR 2 "', NR' 'OH, NR' 'OR' ' ' , or a linear or branched chain 
alkyl group, or an arylalkyl group, or an alkenyl or 
alkynyl group, or an aryl group, where R' ' is H, a linear 

20 or branched chain alkyl group, trialkylsilylalkyl, 
cyanoalkyl, or an aryl group, and R'" is a linear or 
branched chain alkyl group, or an aryl group; wherein R 1 
is H, a linear or branched chain alkyl, an alkoxyalkyl, 
azidoalkyl, aminoalkoxyalkyl, azidoalkoxyalkyl, 

25 trihaloalkoxyalkyl, aminoalkyl, hydroxyalkyl, or an aryl 
group, or (CH 2 ) t w, where w is NH 2 , NHR', NR 2 ', nhoh, n+r 3 'Z\ 
NHCOR', Nj, NO, or CH 2 W°(CH 2 ) V W', or a linear or branched 
chain alkyl group, or an arylalkyl group, or an alkenyl 
or alkynyl group, or an aryl group, where R' is a linear 

30 or branched chain alkyl group, or an aryl group, where W° 
is 0, S or NH, Where W» is NH 2 , NHR', NR,', NHOH, N*Rj'Z", 
NHCOR', N 3 or N0 2 , and where R' is a linear or branched 
chain alkyl group, or an aryl group, where Z" is a 
pharmaceutical^ acceptable counterion, and t is 1, 2, 3, 

35 4, 5 or 6 and v is 2, 3, 4, 5 or 6; wherein R is H or a 
linear or branched chain alkyl or acyl group, or an aryl 
group; wherein R J , R 9 and R 10 are independently the same or 
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10 



15 



25 



different and are H or a linear or branched chain alkyl 
group; wherein R 4 is H or a linear or branched chain 
alkyl, alkyloxymethyl, or alkoxyethyl group, or a 
hydroxymethyl or hydroxyethyl group, or a linear or 
branched chain alkenylalkyl group; wherein R 7 and R 8 are 
independently the same or different and are H, CN, CF 3/ 
OH, OR', OCOR', NH 2 , NHR' , NR' 2 , NHCOR' , CONHj, CONHR' , 
CONR 2 ', COOH, COOR', CHO, COR', COSH, COSR' , COOCCHj^OH or 
COO(CH 2 ) q OR', or a benzyl group, a linear or branched 
chain alkyl or cycloalkyl group, or are a heteroaryl 
group comprising a pyridyl, indolyl, indolylalkyl , 
quinolinyl, isoquinolinyl, pyrryl, furyl or thiophene 
group, or an aryl group having the structure: 




20 wherein R 9 and R'° are independently the same or different 
and are H, CI, Br, I, F, OH, NOj, N 3 , OR*, OCOR**, OCOOR*, 
OCONHR*, NH 2 , NHR**, NR*,, NHCOR*, NHCOOR* or NHCONHR'*, where 
R' is a linear or branched chain alkyl group, and R* is 
a linear or branched chain alkyl group, and q is 2, 3, 4 
or 5; wherein R" is H or a linear chain alkyl group; 
wherein R ,J and R" are independently the same or different 
and are H or a linear chain alkyl group; and wherein n is 
2, 3 or 4. 
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111. A compound having the structure: 



5 



10 




R 



wherein B is 0, S, CH 2 , CHR\ NH or NR b , where R* is a 
linear or branched chain alkyl group, or OH, OR c , NH 2 , 
NR e 2 , 0(C=0)R e or NH(C=0)R c , where R e is H or a linear alkyl 

15 group, and where R b is a linear or branched chain alkyl 
group; wherein Q is OH, OR", SH, SR'", NH 2 , NHR' ' ' , 
NR 2 "', NR' 'OH, NR"0R"', or a linear or branched chain 
alkyl group, or an arylalkyl group, or an alkenyl or 
alkynyl group, or an aryl group, where R' ' is H, a linear 

20 or branched chain alkyl group, trialkylsilylalkyl, 
cyanoalkyl, or an aryl group, and R'" is a linear or 
branched chain alkyl group, or an aryl group; wherein R° 
and R 1 are independently the same or different and are H, 
a linear or branched chain alkyl, an alkoxyalkyl, azido- 

25 alkyl, aminoalkoxyalkyl , azidoalkoxyalkyl , 
trihaloalkoxyalkyl, aminoalkyl, hydroxyalkyl, or an aryl 
group, or (CH 2 ) t W, where W is NH 2 , NHR', NR 2 ' , NHOH, N + R 3 'Z-, 
NHCOR', N 3 , NO, or CH 2 W° (CHj) ¥ W>, or a linear or branched 
chain alkyl group, or an arylalkyl group, or an alkenyl 

30 or alkynyl group, or an aryl group, where R' is a linear 
or branched chain alkyl group, or an aryl group, where W° 
is 0, S or NH, where W 1 is NH 2 , NHR', NR 2 ' , NHOH, N + R 3 'Z", 
NHCOR', N 3 or NO}, and where R' is a linear or branched 
chain ' alkyl group, or an aryl group, where Z" is a 

35 pharmaceutical^ acceptable counter ion, and t is 1, 2, 3, 
4, 5 or 6 and v is 2, 3, 4, 5 or 6; wherein R is H or a 
linear or branched chain alkyl or acyl group, or an aryl 
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group; wherein R 2 , R 9 and R 10 are independently the same or 
different and are H or a linear or branched chain alkyl 
group; wherein R 4 is H or a linear or branched chain 
alkyl , alkyloxymethyl, or alkoxyethyl group, or a 
5 hydroxymethyl or hydroxyethyl group, or a linear or 
branched chain alkenylalkyl group; wherein R 7 and R 8 are 
independently the same or different and are H, CN, CF 3 , 
OH, OR', OCOR', NH 2 , NHR', NR' 2 , NHCOR' , CONJ^, C0NHR f , 
CONR 2 ', COOH, COOR', CHO, COR', COSH, COSR', COO(CH 2 ) q OH or 
10 COO(CH 2 ) q OR' , or a benzyl group, a linear or branched 
chain alkyl or cycloalkyl group, or are a heteroaryl 
group comprising a pyridyl, indolyl, indolylalkyl, 
quinolinyl, isoquinolinyl, pyrryl, furyl or thiophene 
group, or an aryl group having the structure; 

15 



20 




wherein R 9 and R 10 are independently the same or different 
and are H, Cl, Br, I, F, OH, NOj, N 3 , OR*, OCOR*, OCOOR*, 
OCONHR*, NH 2 , NHR*, NR* 2 , NHCOR*, NHCOOR* or NHCONHR*, where 
R' is a linear or branched chain alkyl group, and R* is 
25 a linear or branched chain alkyl group, and q is 2, 3, 4 
. or 5; wherein r" is H or a linear chain alkyl group; 
wherein R 12 and R 13 are independently the same or different 
and are H or a linear chain alkyl group; wherein j is l, 
2, 3 or 4; and wherein n is 0, 1, 2, 3 or 4. 



30 
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112. A compound having the structure: 



5 



10 




R 



wherein B is O, S, CH 2 , CHR\ NH or NR b , where R* is a 
linear or branched chain alkyl group, or OH, OR c , NH 2/ 
NR c j, 0(C=0)R c or NH(C=0)R c , where R e is H or a linear alkyl 
15 group, and where R b is a linear or branched chain alkyl 
group; wherein Y is -(CH 2 )„-, where n is l, 2, 3, 4 or 5; 
"(CH 2 ) b -o-(CH 2 ) k -, where h and k are independently the sane 
or different and are 2, 3 or 4; -(CH 2 ) b -CH=CH-(CHj) k -; or - 
(CH 2 ) h -C=c-(CH 2 ) k -, where h and k are independently the 
20 sane or different and are 1, 2, 3 or 4; wherein A is CI^, 
CR' 2 , NH, NR', NCH0, NCOR', NOH, O or S, where R' is a 
nethyl, ethyl or propyl group; wherein Z is O, NH, NCHO, 
NCOR", NR", NOR" or CH 2 , where R" is a methyl, ethyl 
or propyl group; wherein R is H or a linear or branched 
25 chain alkyl, or acyl group, or an aryl group; wherein R° 
is H, a linear or branched chain alkyl, an alkoxyalkyl, 
azidoalkyl, aminoalkoxyalkyl, azidoalkoxyalkyl, 
trihaloalkoxyalkyl, aninoalkyl, hydroxyalkyl , or an aryl 
group, or (CH 2 ),W, where W is NH 2 , NHR', NR,' , NHOH, N+Rj'Z", 
30 NHCOR ' , N 3 , NOj or CH 2 W°(CH 2 ) v w', or a linear or branched 
chain alkyl group, or an arylalkyl group, or an alkenyl 
or alkynyl group, or an aryl group, where R' is a linear 
or branched chain alkyl group, or an aryl group, where W° 
is O, S or NH, where W 1 is NH 2 , NHR', NR/, NHOH, N + R 2 'Z*, 
35 NHCOR', Nj or NO,, and where R' is a linear or branched 
chain alkyl group, or an aryl group, where Z" is a 
pharmaceutical^ acceptable counterion, and t is 1, 2, 3, 
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4, 5 or 6 and v is 2, 3, 4, 5 or 6; H, or a linear or 
branched chain, alkoxyalkyl, azidoalkyl, 
aminoalkoxyalkyl, azidoalkoxyalkyl, trihaloalkoxyalkyl, 
aminoalkyl, hydroxyalky 1 , alkyl group, or an aryl group; 
5 wherein R 7 and R 8 are independently the same or different 
and are H, CN, CF„ OH, OR', OCOR' , NH 2 , NHR' , NR' 2 , 
NHCOR' , CONH„ CONHR' , CONR 2 ', COOH, COOR' , CHO, COR', 
COSH, COSR', COO(CH 2 ),OH or COO (CH 2 ) q OR' , or a benzyl 
group, a linear or branched chain alkyl or cycloalkyl 
10 group, or are a heteroaryl group comprising a pyridyl, 
indolyl, indolylalkyl, guinolinyl, isoguinolinyl, pyrryl, 
furyl or thiophene group, or an aryl group having the 
structure : 



20 wherein R 9 and R 10 are independently the same or different 
and are H, CI, Br, I, F, OH, NOj, N 3 , OR*, OCOR*, OCOOR", 
OCONHR", NH 2 , NHR", NR^, NHCOR*, NHCOOR iv or NHCONHR"*, where 
R' is a linear or branched chain alkyl group, and R* is 
a linear or branched chain alkyl group, and q is 2, 3, 4 

25 or 5; wherein R ,J and R" are independently the same or 
different and are H or a linear chain alkyl group; 
wherein j is 1, 2, 3 or 4; wherein n is 2, 3 or 4; and 
wherein p is 0, 1, 2 or 3. 



15 
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113. A compound having the structure: 



5 



10 




wherein B is O, S, CH 2 , CHR', NH or NR b , where R* is a 
linear or branched chain alkyl group, or OH, OR e , NH 2 , 
NR e j, 0(C«0)R e or NH(C=0)R c , where R e is H or a linear alkyl 
15 group, and where R b is a linear or branched chain alkyl 
group; wherein X is NH, NR' , O or S, where R' is H or a 
linear or branched chain alkyl or acyl group, or an aryl 
group; wherein Y is -(CH 2 ) 0 -, where n is l, 2, 3, 4 or 5; 
_ (CH 2 ) h -0-(CH 2 ) k -, where h and k are independently the same 
20 or different and are 2, 3 or 4; -(CH 2 )„-CH=CH-(CH 2 ) k -; or - 
(CH 2 )„-Csc-(CH 2 ) k -, where h and k are independently the 
same or different and are l, 2, 3 or 4; wherein Z is O, 
NH, NCHO, NCOR", NR" , NOR" or CH 2 , where R" is a 
methyl, ethyl or propyl group; wherein R is H or a linear 
25 or branched chain alkyl or acyl group, or an aryl group; 
wherein R 1 is H, CI, Br, I, F, NOj, CN, OH, OR 2 , OCOR 2 , NH 2 , 
NR 2 , NHCORj or CFj, where R 2 is a linear or branched chain 
alkyl group, or an aryl group; wherein R 4 is H, or a 
linear or branched chain alkyl group, or an aryl group; 
30 wherein R 7 and R s are independently the same or different 
and are H, CN, CF 3 , OH, OR', OCOR', NH 2 , NHR' , NR' 2 , 
NHCOR', CONH 2 , CONHR', CONRj', COOH, COOR' , CHO, COR', 
COSH, COSR', COO(CH 2 ),OH or COO(CH 2 ) q OR' , or a benzyl 
group, a linear or branched chain alkyl or cycloalkyl 
35 group, or are a heteroaryl group comprising a pyridyl, 
indolyl, indolylalkyl , guinolinyl, isoquinolinyl, pyrryl, 
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furyl or thiophene group, or an aryl group having the 
structure: 




wherein R 9 and R 10 are independently the same or different 
10 and are H # CI, Br, I, F, OH, N0 2 , N 3 , OR*, OCOR*, OCOOR*, 
OCONHR*, NH 2 , NHR\ NR* 2 , NHCOR*, NHCOOR* or NHCONHR*, where 
R' is a linear or branched chain alkyl group, and R* is 
a linear or branched chain alkyl group, and q is 2, 3, 4 
or 5; wherein R 12 and R 13 are independently the same or 
15 different and are H or a linear chain alkyl group; and 
wherein p is 0, 1, 2 or 3. 

114. A compound having the structure: 
P 12 

20 




wherein A is CH 2 , CRj, NH, NR, NCHO, NCOR, NOH, O or S, 
30 where R is a methyl, ethyl or propyl group; B is O, S, 
CH 2 , CHR\ NH or NR b , where R* is a linear or branched 
chain alkyl group, or OH, 0R C , NH 2 , NR e 2 , 0(C«0)R c or 
NH(C=0)R c , where R c is H or a linear alkyl group, and 
where R b is a linear or branched chain alkyl group; 
35 wherein X is NH, NR', O or S, where R' is H or a linear 
or branched chain alkyl or acyl group, or an aryl group; 
wherein Y is -(CH 2 ) 0 ~, where n is 1, 2, 3, 4 or 5; -(CH 2 ) h - 
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0-(CH 2 ) k -, where h and k are independently the same or 
different and are 2, 3 or 4; ~(CH 2 ) h -CH=CH-(CH 2 ) k -; or - 
(CH 2 ) h -CeC-(CH 2 ) k -, where h and k are independently the 
same or different and are 1, 2, 3 or 4; wherein Z is 0, 
5 NH, NCHO, NCOR", NR' ' , NOR" or CH 2/ where R' ' is a 
methyl, ethyl or propyl group; wherein R 4 is H, or a 
linear or branched chain alkyl group, or an aryl group; 
wherein R 7 and R 8 are independently the same or different 
and are H, CN, CF 3 , OH, OR', OCOR', NH 2 , NHR', NR' 2 , 

10 NHCOR', CONH 2 , CONHR' , CONR 2 ' , COOH, COOR' , CHO, COR', 
COSH, COSR', COO(CH 2 ) q OH or COO(CH 2 ) q OR' , or a benzyl 
group, a linear or branched chain alkyl or cycloalkyl 
group, or are a heteroaryl group comprising a pyridyl, 
indolyl, indolylalkyl, quinolinyl, isoquinolinyl, pyrryl, 

15 furyl or thiophene group, or an aryl group having the 
structure: 



20 




R 10 

wherein R 9 and R 10 are independently the same or different 
and are H, CI, Br, I, F, OH, N0 2 , N 3 , OR*, OCOR*, OCOOR*, 

25 OCONHR*, NH 2 , NHR*, NR* 2 , NHCOR*, NHCOOR* or NHCONHR*, where 
R' is a linear or branched chain alkyl group, and R* is 
a linear or branched chain alkyl group, and q is 2, 3, 4 
or 5; wherein R 12 and R 13 are independently the same or 
different and are H or a linear chain alkyl group; and 

30 wherein p is 0, 1, 2 or 3. 
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115. A compound having the structure: 



5 



10 




wherein B is O, S, CH 2 , CHR*, NH or NR b , where R* is a 
linear or branched chain alkyl group, or OH, OR e , NH 2 , 
NR« 2 , 0(C=0)R e or NH(C=0)R<, where R' is H or a linear alkyl 

15 group, and where R b is a linear or branched chain alkyl 
group; wherein X is NH, NR', O or S, where R' is H or a 
linear or branched chain alkyl or acyl group, or an aryl 
group; wherein Y is -(CH 2 ) 0 -, where n is 1, 2, 3, 4 or 5 ; 
-(CH 2 ) h -0-(CH 2 ) k -, where h and k are independently the same 

20 or different and are 2, 3 or 4; -(CH^-CHoCH-fCHj)*-; or - 
(CH 2 ) h -Csc-(CH 2 ) k -, where h and k are independently the 
same or different and are 1, 2, 3 or 4; wherein Z is 0, 
NH, NCHO, NCOR", NR", NOR" or CH 2 , where R" is a 
methyl, ethyl or propyl group; wherein R 7 and R* are 

25 independently the same or different and are H, CN, GF 3 , 
OH, OR', OCOR' , NH 2/ NHR' , NR' 2 , NHCOR' , CONH 2 , CONHR' , 
CONRj', COOH, COOR', CHO, COR', COSH, COSR' , COO(CH 2 ),OH or 
COO(CH 2 ),OR', or a benzyl group, a linear or branched 
chain alkyl or cycloalkyl group, or are a heteroaryl 

30 group comprising a pyridyl, indolyl, indolylalkyl , 
quinolinyl, isoquinolinyl, pyrryl, furyl or thiophene 
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group, or an aryl group having the structure: 



5 




wherein R 9 and R 10 are independently the same or different 
and are H, CI, Br, I, F, OH, N0 2 , N 3 , OR™, OCOR", OCOOR™, 

10 OCONHR*, NH 2 , NHR*, NR* 2 , NHCOR", NHCOOR" or NHCONffiT, where 
R' is a linear or branched chain alkyl group, and R™ is 
a linear or branched chain alkyl group, and q is 2, 3, 4 
or 5; wherein R" and R 13 are independently the same or 
different and are H or a linear chain alkyl group; 

15 wherein m and n are independently the same or different 
and are o or l; and wherein p is 0, l, 2 or 3. 

116. A compound having the structure: 



20 



25 




R 



Wherein Q is OH, OR", SH, SR'", NH 2 , NHR'", NR 2 "', 
30 NR' 'OH, NR' 'OR' ' ' , or a linear or branched chain alkyl 
group, or an arylalkyl group, or an alkenyl or alkynyl 
group, or an aryl group, where R" is H, a linear or 
branched chain alkyl group, trialkylsilylalkyl, 
cyanoalkyl, or an aryl group, and R"' is a linear or 
35 branched chain alkyl group, or an aryl group; wherein R° 
and R" are independently the same or different and are H, 
a linear or branched chain alkyl, an alkoxyalkyl, azido- 
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alkyl, aminoalkoxyalkyl , azidoalkoxyalkyl , 
trihaloalkoxyalkyl, aminoalkyl, hydroxyalkyl, or an aryl 
group, or (CH 2 ),W, where W is NH 2 , NHR', NR 2 ' , NHOH, N + R 3 'Z\ 
NHCOR', N 3 , NO, or CH 2 W°(CH 2 ) V W', or a linear or branched 
5 chain alkyl group, or an arylalkyl group, or an alkenyl 
or alkynyl group, or an aryl group, where R' is a linear 
or branched chain alkyl group, or an aryl group, where W° 
is 0, S or NH, where W' is NH 2 , NHR', NR 2 ', NHOH, N + R 3 'Z\ 
NHCOR', N 3 or N0 2 , and where R' is a linear or branched 
10 chain alkyl group, or an aryl group, where Z" is a 
phannaceutically acceptable counterion, and tin, 2, 3, 
4, 5 or 6 and v is 2, 3, 4, 5 or 6; wherein R is H or a 
linear or branched chain alkyl or acyl group, or an aryl 
group; wherein R J , R 9 and R 10 are independently the same or 
15 different and are H or a linear or branched chain alkyl 
group; wherein R 4 is H or a linear or branched chain 
alkyl, alkyloxymethyl, or alkoxyethyl group, or a 
hydroxymethyl or hydroxyethyl group, or a linear or 
branched chain alkenylalkyl group; wherein R 7 and R 8 are 
20 independently the same or different and are H, CN, CF 3 , 
OH, OR', OCOR', NHj, NHR', NR' 2 , NHCOR', CONHj, CONHR' , 
C0NR 2 ', COOH, COOR', CHO, COR', COSH, COSR' , COO(CH 2 ),OH or 
C00(CHj),0R', or a benzyl group, a linear or branched 
chain alkyl or cycloalkyl group, or are a heteroaryl 
25 group comprising a pyridyl, indolyl, indolylalkyl , 
guinolinyl, isoquinolinyl, pyrryl, furyl or thiophene 
group, or an aryl group having the structure: 



wherein R 9 and R 10 are independently the same or different 
35 and are H, CI, Br, I, F, OH, N0 2 , N 3 , OR", OCOR", OCOOR", 
OCONHR 1 *, NH 2 , NHR", NR^, NHCOR 1 *, NHCOOR" or NHCONHR", where 
R' is a linear or branched chain alkyl group, and R* is 



30 
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a linear or branched chain alkyl group, and q is 2, 3, 4 
or 5; wherein R" is H or a linear chain alkyl group; 
wherein R 12 is H or a linear chain alkyl group/ wherein n 
is 2, 3 or 4; and wherein s and t are independently the 
5 same or different and are 0, l, 2 or 3. 

117. A compound having the structure: 



10 



15 




wherein Q is OH, OR", SH, SR'", nh 2 , NHR'", NRj'", 
NR"OH, NR"0R"', or a linear or branched chain alkyl 
20 group, or an arylalkyl group, or an alkenyl or alkynyl 
group, or an aryl group, where R" is H, a linear or 
branched chain alkyl group, trialkylsilylalkyl, 
cyanoalkyl, or an aryl group, and R'" is a linear or 
branched chain alkyl group, or an aryl group; wherein R° 
25 and R" are independently the same or different and are H, 
a linear or branched chain alkyl, an alkoxyalkyl, azido- 
alkyl, aminoalkoxyalkyl, azidoalkoxyalkyl , 
trihaloalkoxyalkyl, aminoalkyl, hydroxyalkyl , or an aryl 
group, or (CH 2 ),W, where w is NH 2 , NHR', NRj', NHOH, N+R 3 'z-, 
30 NHCOR', N 3 , NOj or CB,W°(CH 1 ) ¥ W , # or a linear or branched 
chain alkyl group, or an arylalkyl group, or an alkenyl 
or alkynyl group, or an aryl group, where R' is a linear 
or branched chain alkyl group, or an aryl group, where W° 
is O, S or NH, where W» is NH 2 , NHR', NRj' , NHOH, N + R 3 '2*, 
35 NHCOR', N 3 or N0 2 , and where R' is a linear or branched 
chain alkyl group, or an aryl group, where T is a 
pharmaceutical^ acceptable counter ion, and t is l, 2, 3, 
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4, 5 or 6 and v is 2, 3, 4, 5 or 6; wherein R is H or a 
linear or branched chain alkyl or acyl group, or an aryl 
group; wherein R 7 is an aryl or diary la Iky 1 group; wherein 
R" is H or a linear chain alkyl group; wherein R" is H or 
5 a linear chain alkyl group; wherein j and k are independ- 
ently the same or different and are 0, l, 2, 3 or 4; 
wherein n is 2, 3 or 4; and wherein s and t are 
independently the same or different and are 0, l, 2 or 3. 



10 118. A compound having the structure: 




wherein Q is OH, OR", SH, SR'", NH„ NHR' ' ' , NR,'", 
NR' 'OH, NR"OR"', or a linear or branched chain alkyl 
group, or an arylalkyl group, or an alkenyl or alkynyl 
group, or an aryl group, where R" is H, a linear or 
25 branched chain alkyl group, trialkylsilylalkyl, 
cyanoalkyl, or an aryl group, and R'" is a linear or 
branched chain alkyl group, or an aryl group; wherein R 1 
is H, a linear or branched chain alkyl, an alkoxyalkyl, 
azidoalkyl, aminoalkoxyalkyl, azidoalkoxyalkyl, 
30 trihaloalkoxyalkyl, aminoalkyl, hydroxyalkyl, or an aryl 
group, or (CH,),W, where W is NH 2 , NHR', NRj' , NHOH, N + R 3 'Z", 
NHCOR' , N 3 , N0 2 or CHjW^CHjhw', or a linear or branched 
chain alkyl group, or an arylalkyl group, or an alkenyl 
or alkynyl group, or an aryl group, where R' is a linear 
35 or branched chain alkyl group, or an aryl group, where w° 
is 0, S or NH, where W 1 is NH 2 , NHR', NR/, NHOH, N+Rj'Z', 
NHCOR', N 3 or NO,, and where R' is a linear or branched 
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chain alkyl group, or an aryl group, where 2* is a 
pharmaceutical^ acceptable counter ion, and t is 1, 2, 3, 
4, 5 or 6 and v is 2, 3, 4, 5 or 6; wherein R is H or a 
linear or branched chain alkyl or acyl group, or an aryl 
5 group; wherein R 2 , R 9 and R 10 are independently the same or 
different and are H or a linear or branched chain alkyl 
group; wherein R 4 is H or a linear or branched chain 
alkyl, alkyloxymethyl, or alkoxyethyl group, or a 
hydroxymethyl or hydroxyethyl group, or a linear or 

10 branched chain alkenylalkyl group; wherein R 7 and R* are 
independently the same or different and are H, CN, CF 3 , 
OH, OR', OCOR', NH 2 , NHR' , NR' 2 , NHCOR' , CONH 2 , CONHR' , 
CONR/, COOH, COOR', CHO, COR', COSH, COSR', COO (CH 2 ) q OH or 
COO(CH 2 ) q OR', or a benzyl group, a linear or branched 

15 chain alkyl or cycloalkyl group, or are a heteroaryl 
group comprising a pyridyl, indolyl, indolylalkyl, 
quinolinyl, isoquinolinyl, pyrryl, furyl or thiophene 
group, or an aryl group having the structure: 



R' is a linear or branched chain alkyl group, and R* is 
a linear or branched chain alkyl group, and q is 2, 3, 4 
30 or 5; wherein R n is H or a linear chain alkyl group; 
wherein R IJ is H or a linear chain alkyl group; wherein n 
is 2, 3 or 4; and wherein s and t are independently the 
same or different and are 0, l, 2 or 3, 



20 




25 wherein R 9 and R 10 are independently the same or different 
and are H, CI, Br, I, F, OH, N0 2 , N 3 , OR*, OCOR\ OCOOR*, 
OCONHR*, NH 2 , NHR*, NR* 2 , NHCOR* , NHCOOR* or NHCONHR*, where 
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15 



20 



25 



119. A compound having the structure: 



30 



35 




wherein Q is OH, OR", SH, SR' " , NH 2 , NHR" ' , NRj'", 
NR' 'OH, NR"OR'", or a linear or branched chain alkyl 
group, or an arylalkyl group, or an alkenyl or alkynyl 
group, or an aryl group, where R" is H, a linear or 
branched chain alkyl group, trialkylsilylalkyl, 
cyanoalkyl, or an aryl group, and R' " is a linear or 
branched chain alkyl group, or an aryl group; wherein R° 
and R« are independently the same or different and are H, 
a linear or branched chain alkyl, an alkoxyalkyl, azido- 
alkyl, aminoalkoxyalkyl, azidoalkoxyalkyl , 
trihaloalkoxyalkyl, aminoalkyl, hydroxyalkyl, or an aryl 
group, or (CH 2 ),W, where W is NH 2 , NHR' , NRj' , NHOH, N + R,'Z*, 
NHCOR', n„ NO, or CH 2 W°(CH 2 ) ¥ W», or a linear or branched 
chain alkyl group, or an arylalkyl group, or an alkenyl 
or alkynyl group, or an aryl group, where R' is a linear 
or branched chain alkyl group, or an aryl group, where W° 
is O, S or NH, where W« is NH*, NHR' , NR,', NHOH, N*Rj'Z-, 
NHCOR', N 3 or NO,, and where R' is a linear or branched 
chain alkyl group, or an aryl group, where 2" is a 
pharmaceutical^ acceptable counterion, and t is 1, 2, 3, 
4, 5 or 6 and v is 2, 3, 4, 5 or 6; wherein R is H or a 
linear or branched chain alkyl or acyl group, or an aryl 
group; wherein R 2 , R 9 and R'° are independently the same or 
different and are H or a linear or branched chain alkyl 
group; wherein R 4 is H or a linear or branched chain 
alkyl, alkyloxymethyl, or alkoxyethyl group, or a 
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hydroxymethyl or hydroxyethyl group, or a linear or 
branched chain alkenylalkyl group; wherein R 7 and R g are 
independently the same or different and are H, CN, CF 3 , 
OH, OR', OCOR', NH 2 , NHR' , NR' 2 , NHCOR ' , CONH 2 , CONHR' , 
5 CONR 2 ', COOH, COOR', CHO, COR', COSH, COSR' , COO(CH 2 ),OH or 
COO(CH 2 )„OR', or a benzyl group, a linear or branched 
chain alkyl or cycloalkyl group, or are a heteroaryl 
group comprising a pyridyl, indolyl, indolylalkyl, 
quinolinyl, isoquinolinyl, pyrryl, furyl or thiophene 
10 group, or an aryl group having the structure: 



15 




R 10 

wherein R 9 and R 10 are independently the same or different 
and are H, CI, Br, I, F, OH, N0 2 , N 3 , OR**, OCOR", OCOOR", 
OCONHR\ NH 2 , NHR 1 *, NR*,, NHCOR**, NHCOOR* or NHCONHR*, where 

20 R' is a linear or branched chain alkyl group, and R* is 
a linear or branched chain alkyl group, and q is 2, 3, 4 
or 5; wherein R" is H or a linear chain alkyl group; 
wherein R 12 is H or a linear chain alkyl group; wherein j 
is 1, 2, 3 or 4; wherein n is 0, l, 2, 3 or 4; and 

25 wherein s and t are independently the same or different 
and are 0, 1, 2 or 3. 
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120. A compound having the structure: 

R 12 



5 



10 




R 



Wherein Q is OH, OR', SH, SR", NH 2 , NHR", NR'OH, 
NR'OR' ' , where R' is H, or a linear or branched chain 
alkyl, trialkylsilylalkyl, or cyanoalkyl group, or an 
15 aryl group, and where R" is a linear or branched chain 
alkyl group, or an aryl group; wherein Y is -(CHj),,-, 
where nisi, 2, 3, 4 or 5; -(CH 2 ) h -0-(CH,) k -, where h and 
k are independently the same or different and are 2, 3 or 
4; -(CH 2 ) h -CH=CH-(CHj) k -; or -(CH 2 ) h -CeC-(CH 2 ) k -, where h and 

20 k are independently the same or different and are l, 2, 
3 or 4; wherein A is CH 2 , CR* 2 , NH, NR*, NCHO, NCOR\ NOH, 
O or S, where If is a methyl, ethyl or propyl group; 
wherein Z is O, NH, NCHO, NCOR b , NR b , NOR b , or CH 2 , where 
R b is a methyl, ethyl or propyl group; wherein R is H or 

25 a linear or branched chain alkyl or acyl group, or an 
aryl group; wherein R° is H, or a linear or branched chain 
alkyl, alkoxyalkyl, azidoalkyl, aminoalkoxyalkyl, 
azidoalkoxyalkyl, trihaloalkoxyalkyl, aminoalkyl, or 
hydroxyalkyl group, or an aryl group; wherein R 7 and R 8 

30 are independently the same or different and are H, CN, 
CFj, OH, OR', OCOR', NH 2 , NHR', NR' 2 , NHCOR', CONH 2 , 
CONHR' , CONR 2 ', COOH, COOR', CHO, COR', COSH, COSR', 
COO(CH 2 ),OH or COO(CHj),OR' , or a benzyl group, a linear or 
branched chain alkyl or cycloalkyl group, or are a 

35 heteroaryl group comprising a pyridyl, indolyl, 
indolylalkyl, quinolinyl, isoquinolinyl , pyrryl, furyl or 
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thiophene group, or an aryl group having the structure: 



wherein R' and R 10 are independently the same or different 
and are H, CI, Br, I, F, OH, NO,, Nj, OR 1 *, OCOR", OCOOR iv , 

10 OCONHR\ NH 2 , NHR*, NR*,, NHCOR" 1 , NHCOOR* or NHCONHR", where 
R' is a linear or branched chain alkyl group, and R" is 
a linear or branched chain alkyl group, and q is 2, 3, 4 
or 5; wherein R« is H or a linear chain alkyl group; 
wherein j is 1, 2, 3 or 4; wherein p is 0, 1, 2 or 3; and 

15 wherein s and t are independently the same or different 
and are o, l, 2 or 3. 



121. A compound having the structure: 



20 



25 




30 wherein X is NH, NR, o or S, where R is H or a linear or 
branched chain alkyl or acyl group, or an aryl group; Y 
is -(CH 2 )„-, where n is 1, 2, 3, 4 or 5; -(CH 2 ) h -0-(CH 2 ) k 
-, where h and k are independently the same or different 
and are 2, 3 or 4; -(CH 2 ) h -CH=CH-(CH 2 ) k -; or -(CH 2 ) h -CeC- 

35 (CH 2 ) k -, where h and k are independently the same or 
different and are 1, 2, 3 or 4; wherein Z is O, NH, NCHO, 
NCOR', NR', NOR' or CH 2 , where R' is a methyl, ethyl or 



5 




R 



10 
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propyl group; wherein R 1 is H, CI, Br, I, F, no 2 , CN, OH, 
OR", OCOR", NH 2 , NR", NHCOR" or CF 3 , where R" is a 
linear or branched chain alkyl group, or an aryl group; 
wherein R 4 is H, or a linear or branched chain alkyl 
5 group, or an aryl group; wherein R 7 and R* are independ- 
ently the same or different and are H, CN, CF J# OH, OR', 
OCOR', NH 2 , NHR', NR' 2 , NHCOR', CONH 2 , CONHR' , CONR 2 ' , 
COOH, COOR', CHO, COR', COSH, COSR' , COO(CH 2 ),OH or 
COO(CH 2 ) q OR', or a benzyl group, a linear or branched 
10 chain alkyl or cycloalkyl group, or are a heteroaryl 
group comprising a pyridyl, indolyl, indolylalkyl , 
quinolinyl, isoquinolinyl, pyrryl, furyl or thiophene 
group, or an aryl group having the structure: 



15 




20 wherein R 9 and R 10 are independently the same or different 
and are H, CI, Br, I, F, OH, NOj, N 3 , OR*, OCOR*, OCOOR*, 
OCONHR*, NH 2 , NHR*, NR* 2 , NHCOR*, NHCOOR* or NHCONHR*, where 
R' is a linear or branched chain alkyl group, and R* is 
a linear or branched chain alkyl group, and q is 2, 3, 4 

25 or 5; wherein R 12 is H or a linear chain alkyl group; 
wherein j is 1, 2, 3 or 4; wherein p is 0, 1, 2 or 3; and 
wherein s and t are independently the same or different 
and are 0, 1, 2 or 3, 
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122. A compound having the structure: 

,12 



10 




wherein A is CH 2 , CR 2 , NH, nr, ncho, ncor, noh, o or s, 
where R is a methyl, ethyl or propyl group; wherein X is 
15 NH, NR', o or S, where R' is H or a linear or branched 
chain alkyl or acyl group, or an aryl group; wherein Y is 
-(CH 2 ) a -, where n is l, 2, 3, 4 or 5; -(CH 2 ) h -o-(CH 2 ) k -, 
where h and k are independently the same or different and 
are 2, 3 or 4; -(CH 2 )„-CH=CH-(CH 2 ) k -; or -(CH 2 ) h -C5C-(CH 2 ) k -, 
20 where h and k are independently the same or different and 
are 1, 2, 3 or 4; wherein 2 is 0, NH, NCHO, NCOR", NR", 
NOR" or CH 2 , where R" is a methyl, ethyl or propyl 
group; wherein R« is H, or a linear or branched chain 
alkyl group, or an aryl group; wherein R 7 and R* are 
25 independently the same or different and are H, CN, cf 3 , 
OH, OR', OCOR', NH 2 , NHR' , NR' 2 , NHCOR' , CONH 2 , CONHR' ' , 
CONRj', COOH, COOR', CHO, COR', COSH, COSR', COO(CH 2 ),OH or 
C00(CH 2 ),OR', or a benzyl group, a linear or branched 
chain alkyl or cycloalkyl group, or are a heteroaryl 
30 group comprising a pyridyl, indolyl, indoly lalky 1 , 
quinolinyl, isoquinolinyl, pyrryl, furyl or thiophene 
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group, or an aryl group having the structure: 




wherein R 9 and R 10 are independently the same or different 
and are H, CI, Br, I, F, OH, NO^ N 3 , OR*, OCOR*, OCOOR*, 

10 OCONHR*, NH 2 , NHR*, NR^, NHCOR*, NHCOOR* or NHCONHR*, where 
R' is a linear or branched chain alkyl group, and R* is 
a linear or branched chain alkyl group, and q is 2, 3, 4 
or 5; wherein R 12 is H or a linear chain alkyl group; 
wherein j is 1, 2, 3 or 4; wherein p is 0, 1, 2 or 3; and 

15 wherein s and t are independently the same or different 
and are 0, 1, 2 or 3. 

123, A compound having the structure: 

20 




wherein X is NH, NR, 0 or S, where R is H or a linear or 
branched chain alkyl or acyl group, or an aryl group; Y 
is -(CH 2 ) tt -, where n is 1, 2, 3, 4 or 5; -(CH^-O-fCH^., 
where h and k are independently the same or different and 
are 2, 3 or 4; -(CH 2 ) h -CH=CH-(CH 2 ) k -; or -(CH 2 ) h -c=C-(CH 2 ) k -, 
35 where h and k are independently the same or different and 
are 1, 2, 3 or 4; wherein 2 is O, NH, NCHO, NCOR' , NR', 
NOR' or CH 2 , where R' is a methyl, ethyl or propyl group; 
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wherein R 7 and R 8 are independently the same or different 
and are H, CN, CF 3 , OH, OR', OCOR', NH 2 , NHR', NR' 2 , 
NHCOR ' , CONH 2 , CONHR ' , CONR 2 \ COOH, COOR' , CHO, COR', 
COSH, COSR', COO(CH 2 ),OH or COO(CH 2 ),OR' , or a benzyl 
5 group, a linear or branched chain alkyl or cycloalkyl 
group, or are a heteroaryl group comprising a pyridyl, 
indolyl, indolylalkyl, guinolinyl, isoquinolinyl, pyrryl, 
furyl or thiophene group, or an aryl group having the 
structure : 



wherein R 9 and R'° are independently the sane or different 
and are H, CI, Br, I, F, OH, N0 2 , N 3 , OR*, OCOR", OCOOR iv , 
OCONHRfc, NH 2 , NHR iv , NR" 2 , NHCOR", NHCOOR" or NHCONHR*, where 
R' is a linear or branched chain alkyl group, and R" is 

20 a linear or branched chain alkyl group, and q is 2, 3, 4 
or 5; wherein R ,J is H or a linear chain alkyl group; 
wherein j is l, 2, 3 or 4; wherein m and n are 
independently the same or different and are o or 1 ; 
wherein p is 0, 1, 2 or 3; and wherein s and t are 

25 independently the same or different and are 0, l, 2 or 3. 

124. The compound of claim 30 having the structure: 



10 




15 



R 



10 



30 




N 
E 



o 



35 
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125. The compound of claim 30 having the structure: 




Q-Cr- 



10 




126. The compound of claim 30 having the structure: 

0^ + ^0" 



15 



20 




25 



127. The compound of claim 30 having the structure: 




Pro 



30 




35 
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128. The compound of claim 30 having the structure: 



10 




129. The compound of claim 30 having the structure: 



15 



20 




25 130. The compound of claim 30 having the structure: 



30 



35 
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131. The compound of claim 3 0 having the structure: 



10 




132. The compound of claim 30 having the structure: 



15 



20 




133. The compound of claim 30 having the structure: 



25 



30 
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15 



20 



25 

138. A method of treating benign prostatic hyperplasia 
in a subject which comprises administering to the subject 
a therapeutically effective amount of any one of the 
compounds of claims 124 to 137. 

30 

139. A method of lowering intraocular pressure in a 
subject which comprises administering to the subject a 
therapeutically effective amount of any one of the 
compounds of claims 124 to 137. 

35 

140. A method of inhibiting cholesterol synthesis in a 
subject which comprises administering to the subject a 



The compound of claim 30 having the structure: 
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therapeutically effective amount of any one of the 
compounds of claims 124 to 137 • 



141. A method of treating diseases mediated by a x 
5 receptors in a subject which comprises administering to 
the subject a therapeutically effective amount of any one 
of the compounds of claims 124 to 137. 



142. The compound of claim 3 0 having the structure: 




wherein X is C=0, CH 2 , CR* 2 , NH, NR\ NCHO, NCOR', NOH, O or 

20 S, where R* isa methyl, ethyl or propyl group; wherein Q 
is OH, OR", SH, SR'", NH 2 , NHR' " , NR 2 '", NR' 'OH, 
NR"OR"', or a linear or branched chain alkyl group, or 
an arylalkyl group, or an alkenyl or alkynyl group, or an 
aryl group, where R" is H, a linear or branched chain 

25 alkyl group, trialkylsilylalkyl, cyanoalkyl, or an aryl 
group, and R'" is a linear or branched chain alkyl 
group, or an aryl group; wherein R° and R 1 are 
independently the same or different and are H, a linear 
or branched chain alkyl, an alkoxyalkyl, azidoalkyl, 

3 0 aminoalkoxyalkyl , azidoalkoxyalkyl , trihaloalkoxyalkyl , 
aminoalkyl, hydroxyalkyl, or an aryl group, or (CH 2 ),W, 
where W is NH 2 , NHR', NR 2 ', NHOH, N+R 3 'Z-, NHCOR' , N 3 , N0 2 
or CH 2 W°(CH 2 ) V W ! , or a linear or branched chain alkyl group, 
or an arylalkyl group, or an alkenyl or alkynyl group, or 

35 an aryl group, where R' is a linear or branched chain 
alkyl group, or an aryl group, where W° is O, S or NH, 
where W 1 is NH 2 , NHR', NR/, NHOH, N + R 3 'Z*, NHCOR' , N 3 or 
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N0 2 , and where R' is a linear or branched chain alkyl 
group, or an aryl group, where Z" is a pharmaceutical^ 
acceptable counter ion, and t is 1, 2, 3, 4, 5 or 6 and v 
is 2, 3, 4, 5 or 6; wherein R is H, a linear or branched 
5 chain alkyl or acyl group, or an aryl group; wherein R 2 , 
R 13 , and R 14 are independently the same or different and 
are H, or a linear or branched chain alkyl, hydroxyalkyl, 
alkoxyalkyl, amino alkyl or aryl group; wherein R 4 is a 
linear or branched chain alkyl, alkoxyalkyl, hydroxyalkyl 
10 or a linear or branched chain alkenylalkyl group; wherein 
R 5 and R 6 are independently the same or different and are 
H, OH, CI, Br, I, F, N0 2 , CN, N 3 , NH 2 , CF 3 , a linear or 
branched chain alkyl, alkoxy, alkoxycarbonyl, acyl, alkyl- 
sulf oxide, alky Isulf oxide, or mono- or dialkylamino 
15 group, or together constitute a methylenedioxy group; 
wherein R 12 is H or a linear chain alkyl group; and 
wherein n is 2, 3 or 4. 

143. The compound of claim 142 having the structure: 



wherein X is C=0, CHj, CR a 2 , NH, NR\ NCHO, NCOR 1 , NOH, O or 
S, where R' is a methyl, ethyl or propyl group; wherein Q 
is OH, OR", SH, SR'", NH 2 , NHR' " , NRj'", NR' 'OH, 
NR"OR"', or a linear or branched chain alkyl group, or 
35 an arylalkyl group, or an alkenyl or alkynyl group, or an 
aryl group, where R" is H, a linear or branched chain 
alkyl group, trialkylsilylalkyl, cyanoalkyl, or an aryl 



20 
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20 
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group, and R"' is a linear or branched chain alkyl 
group f or an aryl group; wherein R° and R 1 are 
independently the same or different and are H, a linear 
or branched chain alkyl, an alkoxyalkyl, azidoalkyl, 
aminoalkoxyalkyl , azidoalkoxyalkyl , trihaloalkoxyalkyl , 
aminoalkyl, hydroxyalkyl, or an aryl group, or (CH 2 ) t W, 
Where W is NH 2 , NHR', NR/ , NHOH, N + R 3 'Z', NHCOR', N 3 , N0 2 
or CHjW^CH^W 1 , or a linear or branched chain alkyl group, 
or an arylalkyl group, or an alkenyl or alkynyl group, or 
an aryl group, where R' is a linear or branched chain 
alkyl group, or an aryl group, where W° is O, S or NH, 
where W 1 is NH 2 , NHR', NR 2 ', NHOH, N+R 3 'Z-, NHCOR' , N 3 or 
N0 2 , and where R' is a linear or branched chain alkyl 
group, or an aryl group, v/here T is a pharmaceutical^ 
acceptable counter ion, and t is 1, 2, 3, 4, 5 or 6 and v 
is 2, 3, 4, 5 or 6; wherein R 2 , R 13 , and R M are independ- 
ently the same or different and are H, or a linear or 
branched chain alkyl, hydroxyalkyl, alkoxyalkyl, amino 
alkyl or aryl group; wherein R 4 is a linear or branched 
chain alkyl, alkoxyalkyl, hydroxyalkyl or a linear or 
branched chain alkenylalkyl group; wherein R 12 is H or a 
linear chain alkyl group; and wherein n is 2, 3 or 4. 

144. The compound of claim 143 having the structure: 



wherein X is 0=0, CH 2 , CR B 2 , NH, NR\ NCHO, NC0R\ NOH, 0 or 
S, where R 1 is a methyl, ethyl or propyl group; wherein Q 



Q 
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is OH, OR", SH, SR"\ NH 2 , NHR"', NR 2 ' ' ' , NR' 'OH, 
NR' 'OR' ' ' or a linear or branched chain alkyl group, or 
an arylalkyl group, or an alkenyl or alkynyl group, or an 
aryl group, where R" is H, a linear or branched chain 
5 alkyl group, trialkylsilylalkyl, cyanoalkyl or an aryl 
group, and R'" is a linear or branched chain alkyl 
group, or an aryl group; wherein R° and R 1 are 
independently the sane or different and are H, a linear 
or branched chain alkyl, an alkoxyalkyl, azidoalkyl, 
10 aminoalkoxyalkyl, azidoalkoxyalkyl, trihaloalkoxyalkyl, 
aminoalkyl, hydroxyalkyl, or an aryl group, or (CH 2 ),w, 
where W is NH 2 , NHR', NR 2 ' , NHOH, N+Rj'Z", NHCOR' , N 3 , N0 2 
or CHjW^CHjKW 1 , or a linear or branched chain alkyl group, 
or an arylalkyl group, or an alkenyl or alkynyl group, or 
15 an aryl group, where R' is a linear or branched chain 
alkyl group, or an aryl group, where W° is 0, S or NH, 
where W 1 is NH 2 , NHR', NR,', NHOH, N^'Z", NHCOR', N 3 or 
NO,, and where R' is a linear or branched chain alkyl 
group, or an aryl group, where T is a pharmaceutical^ 
20 acceptable counterion, and t is 1, 2, 3, 4, 5 or 6 and v 
is 2, 3, 4, 5 or 6; wherein R is H, a linear or branched 
chain alkyl or acyl group, or an aryl group; wherein R" 
is H or a linear chain alkyl group; and wherein n is 2, 
3 or 4. 
25 2 
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145. The compound of claim 144 having the structure: 



wherein Q is OH, OR", SH, SR'", NH 2 , NHR' " , NR/", 
NR' 'OH, NR"OR"' or a linear or branched chain alkyl 

15 group, or an arylalkyl group, or an alkenyl or alkynyl 
group, or an aryl group, where R" is H, a linear or 
branched chain alkyl group, trialkylsilylalkyl, 
cyanoalkyl or an aryl group, and R' ' ' is a linear or 
branched chain alkyl group, or an aryl group; wherein R° 

20 and R 1 are independently the same or different and are H, 
a linear or branched chain alkyl, an alkoxyalkyl, azido- 
alkyl , ami noalkoxy alkyl, azidoalkoxyalky 1 , 
trihaloalkoxyalkyl, aminoalkyl, hydroxyalkyl or an aryl 
group, or (CH 2 ) t W, where W is NH 2 , NHR', NR 2 ', NHOH, N + R 3 'Z", 

25 NHCOR' , N 3 , NOj or CH^fCHjhW 1 , or a linear or branched 
chain alkyl group, or an arylalkyl group, or an alkenyl 
or alkynyl group, or an aryl group, where R' is a linear 
or branched chain alkyl group, or an aryl group, where W° 
is O, S or NH, where W l is NH 2 , NHR', NR 2 / , NHOH, H+Rj'Z*, 

30 NHCOR' , N 3 or NO}, and where R' is a linear or branched 
chain alkyl group, or an aryl group, where Z~ is a 
pharmaceutical ly acceptable counterion, and t is 1, 2, 3, 
4, 5 or 6 and v is 2, 3, 4, 5 or 6; and wherein R is H, 
a linear or branched chain alkyl or acyl group, or an 

35 aryl group'. 




H 
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147. The compound of claim 145 having the structure: 



10 




15 148. The compound of claim 145 having the structure: 



20 




25 



149. The (+) and (-) enantiomer of the compound of claim 
31 having the structure: 



30 



35 
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and pharmaceutical^ acceptable salts thereof. 

150. The compound of claim 31 having the structure: 




and pharmaceutically acceptable salts thereof. 
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15 153. The compound of claim 31 having the structure: 
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15 157. The compound of claim 31 having the structure: 
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174. The compound of claim 31 having the structure: 



5 



10 




15 175. The compound of claim 31 having the structure: 



20 



25 




176. A pharmaceutical composition which comprises the 
30 compound of claim 30 in a therapeutically effective 

amount and a pharmaceutical^ acceptable carrier. 

177. The pharmaceutical composition of claim 176 wherein 
the carrier is a solid and the composition is a tablet. 

35 

178. The pharmaceutical composition of claim 177 wherein 
the therapeutically effective amount is an amount from 
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about 0.1 to about 500 mg. 

179. The pharmaceutical composition of claim 178 wherein 
the therapeutically effective amount is from about 1 to 

5 60 mg. 

180. The pharmaceutical composition of claim 177, 
wherein the carrier is a liquid and the composition is a 
solution. 

10 

181. The pharmaceutical composition of claim 180 wherein 
the therapeutically effective amount is an amount from 
about 0.1 to about 500 mg per mL of solution. 

15 182. The pharmaceutical composition of claim 181 wherein 
the therapeutically effective amount is an amount from 
about 1 to about 60 mg per mL of solution. 

20 183. The pharmaceutical composition of claim 177, 
wherein the carrier is a gel and the composition is a 
suppository. 

184. The pharmaceutical composition of claim 183, 
25 wherein the therapeutically effective amount is an amount 

from about 0.1 to about 500 mg. 

185. A method of treating benign prostatic hyperplasia 
in a subject which comprises administering to the subject 

30 a therapeutically effective amount of any one of the 
compounds of claim 30. 

186. A method of lowering intraocular pressure in a 
subject which comprises administering to the subject a 

35 therapeutically effective amount of any one of the 
compounds of claim 30. 
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187. A method of inhibiting cholesterol synthesis in a 
subject which comprises administering to the subject a 
therapeutically effective amount of any one of the 
compounds of claim 30. 

188. A method of treating diseases mediated by a, 
receptors in a subject which comprises administering to 
the subject a therapeutically effective amount of any one 
of the compounds of claim 30. 



f 



WO 94/22829 PCT/US94/03852 

1/4 

Reaction Scheme 1 (Method A) 
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Reaction Scheme 2 (Method B) 
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Reaction Scheme 4 (Method D) 




Figure 4 
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